Pabouass mporpamma mo warematuke s 10 kmacca (136 dacoB) cocraBieHa B
cOOTBeTCTBUM ¢ DenepalbHBIM TOCYIapCTBEHHBIM 00pa30BaTENbHBIM CTAaHAAPTOM  CPEIHEro
ob1iero oOpazoBaHusl, HA OCHOBE MPUMEPHON OCHOBHOM 00pa30oBaTeIbHOI MPOrpaMMBbl CPEIHETO
obmero oOpa3oBanus (omoOpeHa pemeHueM (QeaepaabHOTO y4eOHO — METOJIUYECKOTO
o0beIuHeHus 1o 001eMy 00pa30BaHuIo, MPoToKod oT 28.06.2016 r Ne 2/16 — 3).

Jns peanuzaruu pabodeil mporpaMMmbl MPU HEOOXOJUMOCTH OpraHU3YeTCsl 00ydeHue ¢
NPUMEHEHHEM JJIEKTPOHHOTO OOy4YeHMs W JMCTAHIIMOHHBIX 00pa3oBaTeNbHBIX TexHojorui. [Ipm
HEOOXOMMOCTH JIOMyCKaeTcsi THOpuaHas popma oOydeHus.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA YYEBHOI'O ITPE/IMETA

JImuHoCcTHBIE pe3yabTaTbhl B cdepe OTHOUICHUH O0Oydaromuxcs K cede, K CBOeMY
3II0POBEIO, K ITO3HAHUIO CEOs:

- OpueHTalus Oo0yJaromuxcs Ha JOCTHKEHHME JMYHOIO CYACThs, pPEaTU3alHuio
MO3UTUBHBIX ~ KU3HEHHBIX TEPCIEKTUB, WHUIMATUBHOCTb, KpPEATUBHOCTb, T'OTOBHOCTh U
CIOCOOHOCTh K JIMYHOCTHOMY CaMOOIIPENEJICHUIO, CHOCOOHOCTh CTaBUTh LE€IM U CTPOUTH
KU3HEHHbIC TIJIaHBI,

— TOTOBHOCTb U CIIOCOOHOCTH 00€CIeUnTh ce0e U CBOMM OJIM3KUM JOCTOWHYIO KU3HB B
MPOLECCE CAMOCTOSITEIbHON, TBOPYECKON U OTBETCTBEHHOM JEATEIbHOCTH;

— TOTOBHOCTh ¥ CIIOCOOHOCTh OOYYArOMIMXCS K OTCTAMBAHHUIO JIMYHOTO JOCTOWHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh M CIIOCOOHOCTH BBIpa0aThIBaTh COOCTBEHHYIO MO3HIIMIO I10
OTHONICHHUIO K OOIIECTBEHHO-TIOJIMTUYECKUM COOBITUSM MPONUIOTO M HACTOSIIET0 HAa OCHOBE
OCO3HAHUS U OCMBICIICHUSI UCTOPUH, TYXOBHBIX LICHHOCTEH U JOCTUKEHHI HAIIeH CTPaHBbI;

— TOTOBHOCTb M CIOCOOHOCTH OOy4aroUuuxcs K CaMOpPa3BUTHIO U CAMOBOCIIMTAHUIO B
COOTBETCTBHUHM C OOINEYEIIOBEYECKUMH IIEHHOCTSIMU M HJeajJaMH T'PakJaHCKOTO OOIIecTBa,
NOTPeOHOCTh B (DU3MUECKOM CaMOCOBEPIICHCTBOBAHHUM, 3aHSATHUSIX CHOPTHUBHO-03OPOBHUTEIHHOM
NEeSATEIbHOCTBIO;

- NPUHATHE U peanu3alus LIEHHOCTeW 310pOoBOro M 0e30MacHOro obpasza KHU3HHU,
OepekHOe, OTBETCTBEHHOE W KOMIIETCHTHOE OTHOIIEHHWE K COOCTBEHHOMY (H3uYeckoMy U
MICUXOJIOTMYE€CKOMY 3/10POBbIO;

— HEMPUITHE BPEIHBIX MPUBBIYCK: KYPEHHUS, YIIOTPEOICHHS aTKOTOJIsI, HAPKOTHKOB.

JInuHOCTHBIE pe3yabTaThl B cepe oTHomeHHH oOywatomuxcs K Poccunm kak k Ponune
(OteuectBy):

- poccuiickasi HIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHMIO POCCHICKOW MIACHTHYHOCTU
B TMOJUKYJIBTYPHOM COI[MyME€, YYBCTBO MPUYACTHOCTU K HCTOPUKO-KYABTYPHOM OOIIHOCTH
poccuiickoro Hapoja u cyarbe Poccum, marpuoTu3Mm, TOTOBHOCTh K ChHyKeHHI0 OTedecTBy, €ro
3alluTe;

— yBa)KEHHE K CBOEMY Hapoay, YyBCTBO OTBETCTBEHHOCTH mnepel PoamHoil, ropaoctu
3a CBOM Kpail, cBOO PoauHy, mpouuioe M HacTosllee MHOTNOHAUMOHAIBHOTO Hapoaa Poccuw,
YBa)KEHHUE K TOCY/IapCTBEHHBIM CUMBOJIaM (TepO, ¢uiar, TUMH);

— (dbopMUpOBaHHE YBaXEHUS K PYCCKOMY SI3bIKY KaK TOCYJAapCTBEHHOMY SI3BIKY
Poccuiickoit ®enepaunu, SBISIOMIEMYCS OCHOBOM POCCHUHWCKONM HMACHTUYHOCTH W TJIaBHBIM
(haKTOpOM HAIMOHATHHOTO CAMOOTIPE/ICIICHHUS,

— BOCIIUTaHHE YBa)XEHUA K KYJIbType, f3bIKaM, TPAaJuLUsAM M OObIYasiM HApOJIOB,
npoxuBaromux B Poccuiickon @enepannu.

JInuHOCTHBIE Pe3yJabTaThl B Cepe OTHOUICHUN 00YJarOIIUXCs K 3aKOHY, TOCY1apCTBY

U K TPaXXTaHCKOMY OOIIIECTBY:

- IPaKIaHCTBEHHOCTh, TPaXKIAHCKAsi MO3MUIMSA AKTUBHOIO M OTBETCTBEHHOIO YIICHA
POCCHIICKOTO  OOIIECTBA, OCO3HAIOIICTO CBOM KOHCTUTYIMOHHBIC TIpaBa M O0OS3aHHOCTH,
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YBaXarouiero 3aKOH U IMPaBOMOPAA0K, OCO3HAHHO NPHUHUMAIOUICTO TPAAUIIMOHHBIC HAIIMOHAJIBHBIC
u oOlIeyenoBeYecKne TYMaHUCTHUECKHE U JEMOKPAaTUYECKUE IIEHHOCTH, TOTOBOTO K YYacTHIO B
00I1IeCTBEHHOM JKHM3HH,

- MpU3HAHUE HEOTUYXJAAEMOCTH OCHOBHBIX IpaB M CBOOOJA YeIOBEKa, KOTOpHIE
MPUHAIEKAT KAKJIOMY OT POKICHHUS, TOTOBHOCTh K OCYILIECTBICHHIO COOCTBEHHBIX IpaB M CBOOO
0e3 HapylleHHs IpaB M CBOOOJ APYruUxX JIHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHbIE IpaBa U
CBOOOJBI YEJOBEKA U TpakJaHMHA COIVIACHO OOILIENPU3HAHHBIM TMPUHIMIIAM ¥ HOPMaM
MEKIYHApOIHOTO IIpaBa U B cooTBeTCTBUM ¢ KoHcTuTymen Poccuiickoit @eaepanuu, mpaBoBasi u
MOJIMTUYCCKAd rpaMOTHOCTD,

- MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YpPOBHIO Ppa3BUTHsS HAyKH U
OOIIIECTBEHHOIN MpPakTHKH, OCHOBAaHHOE HA JUAJIOre KyJIbTyp, a TakXKe pa3IuyHbIX (opMm
0OIIECTBEHHOT'O CO3HAHMsI, OCO3HAHHE CBOET0 MECTa B MOJIUKYIBTYPHOM MUDE;

= MHTEpUOPU3ALHS [ICHHOCTEH T1eMOKpPATHH U COIIMAIbHOM COMMIapHOCTH, TOTOBHOCTh
K JIOTOBOPHOMY PETYJIMPOBAHUIO OTHOIIEHUI B IPYIIIE UM COUMAIBHON OpraHu3aluy;

— TFOTOBHOCTh OOy4aroluxcs K KOHCTPYKTUBHOMY Y4YacTHIO B NPHUHSATHH PELICHUH,
3aTparvBaloOIIMX HMX IpaBa M HHTEPECHl, B TOM YHCIE B Pa3IMYHBIX (PopMax oOuIecTBEHHOU
camMoOpraHu3alni, CaMOYIpaBIeHHs], OOIIECTBEHHO 3HAYUMOM e TEIbHOCTH;

— MPUBEPKEHHOCTh UJIESIM MHTEPHALMOHAIN3MA, IPY>KObI, paBEeHCTBA, B3aMMOIIOMOIIU
HapOJd0B; BOCIHUTAHUC YBAKUTCIILBHOTO OTHOUICHUA K HAOIWOHAJIBHOMY JOCTOUHCTBY .HIO,Z[GI\/'I, ux
YyBCTBAM, PEIUTHO3HBIM YOCKICHUSIM;

- TOTOBHOCTbH 06yanOLLII/IXC}I MNPOTUBOCTOATH 201 ({0 X1 (0) Q%051 9KCTpEMU3Ma,
HaI[MOHANU3Ma, KCceHO(hOOWH; KOPPYNIUH; AUCKPUMUHALMU MO COLHUAIbHBIM, DPEITUTHO3HBIM,
PaCoOBbBIM, HAIWMOHAJIBHBIM ITPU3HAKAM U IPYTUM HCTATHUBHBIM COLIMAJIbHBIM SIBJICHUSAM.

JInuHocTHBIE pe3yabTaThl B cpepe OTHOIICHUN 00YUJaONIUXCSI ¢ OKPYKAIOIIHUMHE JTFOIbMU:

- HPAaBCTBEHHOE CO3HAHWE W MOBEICHHE Ha OCHOBE YCBOCHHS OOIIEYETOBEYECCKHX
[IEHHOCTEH, TOJEPAHTHOTO CO3HAHMS W TOBCACHUS B TMOJIUKYJIBTYPHOM MHUpPE, TOTOBHOCTH H
CTIIOCOOHOCTH BECTH JHAJIOT C APYTHMMH JIIOABMH, JOCTHTaTh B HEM B3aUMOITOHMMAHHUS, HaXOIUTh
o0IIHe eTN U COTPYAHUYATH JIJIS UX JOCTHUIKCHHUS,

— MIPUHSATHE T'YMaHUCTUYECKUX  I[IEHHOCTEH, OCO3HAHHOE, YBaXHUTEIbHOE U
TOOpO’KENaTeIbHOE OTHOIICHHE K IPYTOMY YEJIOBEKY, €0 MHEHUIO, MUPOBO33PEHHIO;

— CIIOCOOHOCTh K COTMEPEKMBAHUIO M (POPMHUPOBAHUE TO3UTUBHOTO OTHOIICHUS K
JOASIM, B TOM YHCJIE K JIHIIAM C OTPaHHYCHHBIMH BO3MOKHOCTSIMH 3/I0pPOBBSI U WHBAIHIAM,
OepeXHOe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIECHUE K (PU3MYECKOMY U TICHXOJIOTHYECKOMY
3IIOPOBBIO IPYTUX JIOICH, YMEHHE OKa3bIBATh IMIEPBYIO TOMOIIIb;

- (dbopMHpOBaHHE BHIPAXKEHHOW B TOBEJICHHHM HPABCTBEHHOW NO3HMIIMU, B TOM YHUCIIE
CIOCOOHOCTH K CO3HATEILHOMY BBIOOpPY M00pa, HPAaBCTBEHHOT'O CO3HAHMS U TIOBEJICHUS HA OCHOBE
YCBOGHHUS  OOINEYEIOBEYECKMX IICHHOCTEH W  HPaBCTBEHHBIX YYyBCTB - (WecTw, Joira,
CIPaBETMBOCTH, MIJIOCEPIHS U IPYKEII00Hs);

- pa3BUTHE KOMIIETCHIIMI COTPYIHUYECTBA CO CBEPCTHUKAMH, ACTBMH MIIAJIIIETO
BO3pacTa, B3pOCIBIMU B 00pa30BaTENbHOM, OOIMIECTBEHHO TOJE3HOM, YI4eOHO-HCCIEI0BaATENbCKOM,
MIPOEKTHON M PYTUX BUIAX JCATEIBHOCTH.

JInuHoCcTHBIE pe3yabTaThl B cpepe OTHOIIECHUH 00yUaloIUXCsl K OKPYKaIOLIEMy MUPY,
YKUBOU MPUPOJIE, XYI0KECTBEHHON KYJIbTYpE:

— MHPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY VYPOBHIO pa3BUTHUSI HayKH,
3HAYUMOCTHU HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHMYECKOMY TBOPUYECTBY, BJIJ€HUE JIOCTOBEPHOM
uHpopManMel O TMEepeNOBBIX JOCTIKEHHSIX M OTKPBITUSX MHPOBOH M OTEUECTBEHHOM HayKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUSIX 00 YCTPONCTBE MUpa U OOIIECTBA;



- TOTOBHOCTh U CIIOCOOHOCTH K 00Opa3oBaHHIO, B TOM YHCJIE CaMO00pa3oBaHUIO, Ha
MPOTSHKECHUH BCEH JKU3HH, CO3HATEIIPHOE OTHOIICHHE K HEITPEPHIBHOMY 00Pa30BaHMIO KaK YCIIOBHIO
yCTIeNIHOH npodeccHoHaNbHOM U 00IIECTBEHHOM NesITEIbHOCTH;

- IKOJIOTHYECKAs KYJIbTypa, OCepeKHOE OTHOIICHUS K POJHOM 3emile, MPUPOIHBIM
OorarctBam Poccun M Mupa; MOHUMaHHWE BIUSHHUS COIMAILHO-DKOHOMHYECKHUX IPOIECCOB Ha
COCTOSIHUE TIPHPOJHOM M COIMAIBLHOW Cpejbl, OTBETCTBCHHOCTh 3a COCTOSHHE IPHPOJIHBIX
pPECYpPCOB; YMEHHS W HaBBIKM DPa3yMHOTO MPUPOJIONOIH30BAHMS, HETEPIIMMOE OTHOIICHUE K
JNCHCTBUSAM, TPUHOCAIIUM BpEJ OSKOJOTHHU; MPUOOPETCHHE OIbITa JKOJOr0-HAIPABICHHOM
JEATEIIbHOCTH;

- ACTETHYECKOE OTHOIICHHUS K MHPY, TOTOBHOCTH K JCTCTHUYECKOMY OOYCTPOHCTBY
COOCTBEHHOTO OBITA.

JInuHoCcTHBIE pe3yJbTaThl B chepe OTHOIICHUI OOYYaIOmUXCs K CEMbE U POJUTENSM, B
TOM YMCJI€ MOATOTOBKA K CEMEMHOM KU3HH:

- OTBETCTBEHHOE OTHOIIEHUE K CO3/IaHUI0 CEMbM Ha OCHOBE OCO3HAHHOI'O MPHUHSITHS
LICHHOCTEH CEMEMHOM KU3HU;

- MOJIOKUTETBHBIA  00pa3 CeMbH, pPOTUTENIBLCTBA (OTIOBCTBA W MATEPHHCTBA),
WHTEPUOPU3ALIUS TPAAUIIMOHHBIX CEMEUHBIX IIEHHOCTEM.

JInuHOCTHBIE pe3yJbTaThl B cepe OTHOMICHHUS 00yJarOMIUXCsl K TPYAY, B
cdepe conraaTbHOIKOHOMHUECKUX OTHOILICHHIA:

— yBaXCHHE KO BCeM  QopmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUT€ CBOECH
COOCTBEHHOCTH,

— OCO3HaHHBIM BBIOOp Oyaymiedl mpodeccun Kak MyTh M CHOCO0 peanu3aru
COOCTBEHHBIX JKU3HEHHBIX TUIAHOB;

- TOTOBHOCTH OOYyYaroIIUXcs K TPYIOBOH MpOo(ecCHOHAIBHOW AEATENBHOCTH KakK K
BO3MOXHOCTH  y4acTHUSi B  PCIICHUW ~ JIMYHBIX,  OOINECTBEHHBIX,  T'OCYAapPCTBEHHBIX,
oOIeHannoOHaIBHBIX MTPOOJIEM;

— MOTPEOHOCTh TPYAMUTHCS, YBAXKECHHE K TPYyAy U JIOASIM TPyAa, TPYAOBBIM
JTOCTIDKEHUSIM, JTOOpPOCOBECTHOE, OTBETCTBEHHOEC M TBOPYECKOE OTHOIICHHWE K pa3HBIM BHUAaM
TPYAOBOM AEATEIBbHOCTH;

- TOTOBHOCTh K CaMOOOCITY>KHBaHUIO, BKJIIOYasi OOyYECHUE W BBIOJIHEHHE JTOMAITHHX
00s13aHHOCTE.

JInuHocTHBIE pe3yabTaThl B cepe GU3MIECKOT0, ICUXOIOTHIECKOTO, COIIHATEHOTO
1 aKaJIeMHYECKOT0 OJIaromoaydus 00y4Jaromuxcs:

- ¢busnveckoe, AMOLMOHAIBHO-TICUXOJIOTHYECKOE,  COIMAIbHOE  OJjaromoiydne
o0yJaromuxcss B KM3HM 00pa3oBaTeIbHOM OpraHU3allMM, OIIyIIEHHE AECThMH O€30IacHOCTH U
TICUXO0JIOTHYECKOT0 KoM opTa, MHPOPMAIIMOHHON 0€30TaCHOCTH.

MeTtanpenmeTHble pe3yJibTaThl
MertamnpeaMeTHble  pe3ylbTaThl OCBOEHHS OCHOBHOM 00pa30BaTENbHON - MPOrpPaMMBbI
MPEACTABIICHBI TPEMS TPyITIIaMU YHUBEPCAIbHBIX yueOHbIX nerictuid (Y'Y ).

1. PeryasiTuBHble YyHHBepcabHble y4eOHbIe JeiicTBUs BhIMyCKHUK HaydUTCA:

— CaMOCTOSITENIEHO OMpPENEATh 1IN, 33aBaTh MapaMeTpbl U KPUTEPUU, IO KOTOPHIM
MO>KHO OTIPENIEIUTh, YTO IeJIb JOCTUTHYTA,

— OLICHUBATh BO3MOXKHBIC TIOCJIEJICTBUS JOCTHIKEHMSI IIOCTABJICHHON LIEeTU B
NESITeNbHOCTH, COOCTBEHHOW KM3HM W JKU3HM OKDPYKAIOUIMX JIIOJCH, OCHOBBIBAsCH Ha
COOOPaKEHHSIX 3TUKH U MOPAJIH;

— CTaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/1a4l B 00pa30BaTEIbHON JEATEIbHOCTH
Y )KM3HEHHBIX CUTYyalUsIX;



— OLIEHUBATh PECYPChl, B TOM YHCIIE BpEeMsl U APYrM€ HEMATEPUAIBHBIE PECYPCHI,
HEOOXOIMMEIE JJI TOCTH KEHHMS ITOCTaBJICHHOMN LIENH;

— BBIOMpATh MYTh JOCTMXKCHHS IIENM, MJIAHUPOBATh PEIICHHE IMOCTABICHHBIX 3a/ad,
ONTUMH3UPYS MAaTEpUATIbHBIE 1 HEMATEPUAIIbHBIE 3aTPATHI;

- OpraHu30BbIBaTh I(P(HEKTUBHBIN MOUCK PECYpCOB, HEOOXOIUMBIX IS TOCTHXKCHUS
MMOCTaBJICHHON IEJIH;

- CONOCTABJIATh MOJIYYEHHBIA PE3YyJIbTaT IEATEIbHOCTU C TMOCTaBJICHHOW 3apaHee
LIEJIBIO.

2. llo3HaBaTe/IbHbIE YHHBeEPCATbHbIE YUeOHbIE eliCTBUSA

BbInyCKHUK HAYy4YUTCH:

= WCKaTh M HaXOAUTh OOOOIIEHHBIC CHOCOOBI pelIeHUs 3aJad, B TOM YHCIIE,
OCYILIECTBISATH Pa3BEPHYTHIN MH(POPMALMOHHBIM OUCK M CTABUTh HAa €r0 OCHOBE HOBbIE (yueOHBIC
Y TI03HABATCIIbHBIC) 3a/1aUH;

- KPUTHYECKH OLIEHHBATh W HHTEPHPETHPOBATH MHGOPMALMIO C Pa3HBIX TO3UIHH,
pacro3HaBaTh ¥ QUKCHPOBATH MMPOTHBOPEYHS B MH(POPMAITMOHHBIX HCTOYHHKAX;

— HCIIOJIB30BATh pa3.HI/I‘-IHI>I€ MOICIBbHO-CXEMATHUUCCKHNEC Cpe,Z[CTBa JUIA HpGI[CTaB.HeHI/I}I
CYIIIECTBEHHBIX CBS3€H M OTHOIICHWH, a TAK)Ke MPOTUBOPEUHH, BHIIBJICHHBIX B MH(POPMAIIMOHHBIX
UCTOYHUKAX;

— HaxXoIuTh H HpI/IBOI[I/ITL KpI/ITI/I‘-IGCKI/Ie apI‘YMeHTBI B OTHOILICHUU I[GI’ICTBH?I nu
CYXKJIEHUU JPYroro; CIOKOMHO M Pa3yMHO OTHOCHUTBHCS K KPUTHYECKUM 3aMEUaHUSM B OTHOIICHUU
COOCTBEHHOTO CYKIEHUSI, pACCMATPUBATH UX KaK Pecypc COOCTBEHHOTO Pa3BUTHS;

- BBIXOJIUTH 32 paMKH Yy4eOHOTO TpeAMeTa W OCYIIECTBIATH IICJICHANPABICHHBIN
MOMCK BO3MOKHOCTEH Il IIMPOKOTO IMEePEHOCca CPECTB U CIIOCOOOB ICHCTBHUS;

- BBICTPAWBaTh WMHIMBHIYAJIbHYI0  00pa30BaTeNbHYI0  TPACKTOPUIO, YUHTHIBAS
OTpaHUYCHUS CO CTOPOHBI APYTHX YIaCTHUKOB U PECYPCHBIC OTPAaHUYCHUS,

— MCHIATH U yI[ep)KI/IBaTB paBHBIG IIO3UIINHU B HOBHﬂB&TGHBHOﬁ JCATCIIBHOCTU.

3. KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE Y4eOHbIe el CTBUS

BbINyCKHUK HAYYMTCS:

— OCYILIECTBIATh JIEIOBYI0O KOMMYHHUKAIIMIO KaK CO CBEPCTHHKaMH, TaK M CO
B3pOCIBIMU (KaK BHYTpU 0Opa30BaTENbHOM OpraHu3aly, Tak U 3a ee MpejaeraMu), Moaduparb
MapTHEPOB JUISL  JI€JIOBOM KOMMYHHUKAIIMM HCXOJs U3 COOOpaK€HWIl pe3yslbTaTUBHOCTH
B3aMMOJICHCTBUS, a HE JUYHBIX CUMIIATHIH;

— MIPU OCYILECTBICHUH TPYIIIOBOM pabOTHI OBITh KaK PYKOBOAHMTENEM, TaK U YICHOM
KOMaHJbl B Pa3HBIX pOJSX (T€HEpaTop WA, KPUTHK, WCIIOTHHUTENh, BBICTYIMAIOIINN, YKCIEPT H
T.1.);

— KOOPJIUHHUPOBATh U BBINOJIHATH PabOTy B YCIOBUSAX pPEajbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMOICHCTBUS;

— pa3BepHYTO, JIOTMYHO U TOYHO H3JIaraTb CBOIO TOUYKY 3PEHHUS C HCIOJIb30BaHUEM
a/ICKBaTHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(IMKTOTCHHBIE CUTYalldd U TMPEIOTBpAIaTh KOH(MIMKTBI 0 MX
aKTUBHOW (aspl, BBICTPaMBaTh [IEJOBYID W 0Opa30BaTeIbHYIO KOMMYHHUKAIUIO, H30eras
JTUYHOCTHBIX OIEHOYHBIX CYXKICHUM.

IIpenmeTHbIe pe3yJbTaTbhl JJIeMEHThI TEOPUM MHOKECTB U MATEMATHYECKON JIOTUKU
OOyyarommiicss HAy4YnTCA:

. OnepupoBarb Ha 0a30BOM YpPOBHEMOHSATUSMHU: KOHEYHOE MHOXKECTBO, DJIEMEHT
MHOXKECTBA, IMOAMHOXCCTBO, MCPCCCUCHUC U OGT;GI[I/IHGHI/IG MHOXCCTB, YHUCJIOBBIC MHOXKCCTBA Ha
KOOPJMHATHOM MPSIMOM, OTPE30K, UHTEPBAI;



. orepupoBaTh Ha 0a30BOM YpOBHE TMOHATHUSAMH: YTBEpXKJIEHHUE, OTPHUIIAHUE
YTBEPKACHUS, ICTUHHBIE U JIOKHBIE YTBEPXKJIEHUS, IPUUMHA, CJIEe/ICTBUE, YACTHBIN Cily4ail o0miero
YTBEPKACHUS, KOHTPIPUMED;

. HaxOJUTh TIepeceYeHue ¢ OOBCAMHEHHE JIByX MHOXECTB, IPEACTaBICHHBIX
rpadyecK Ha YMCIIOBOU MPAMOM;
b

. CTPOUTH HA YHUCIOBOW MPAMON MOJMHOKECTBO YHUCIOBOTO MHOXKECTBA, 3aJaHHOE

MPOCTEHIINMHU YCIOBUSMHU; PACIiO3HABATh JIOKHBIE YTBEPKICHUS, OIIMOKU B PacCyKIEHUSIX, B TOM
YHCJIE C UCIIOJIIB30BaHUEM KOHTPIIPHUMEPOB

Honyyum 603M023#CHOCHb HAYYUUMbCA:

. OnepupoBaTh  MOHSATUSIMU: KOHEYHOE  MHOXECTBO, JJIEMEHT  MHOKECTBa,
MMOJIMHOKECTBO, TIepeceueHre U 00bEIMHEHHE MHOKECTB, YACIOBBIE MHOYKECTBA Ha KOOPAUHATHOM
MPSIMOM, OTPE30K, MHTEPBAJ, TMOJYHMHTEPBAJ, MPOMEXKYTOK C BBIKOJIOTOH TOYKOM, rpadudeckoe
MpeACTaBICHUE MHOKECTB Ha KOOPAMHATHOM IJIOCKOCTH;

. OTIEpUPOBATh TMOHATUSAMH: YTBEpPXKACHUE, OTPULIAHUE YTBEPXKACHHUS, UCTUHHBIE U
JIOXKHBIE YTBEP)KICHMS, TPUYMHA, CIEACTBHE, YAaCTHBIA cly4ail oOOIIEro yTBep:KIEHUS,
KOHTpPIIpUMED;

. MPOBEPSATH MPUHAIEKHOCTD JIEMEHTAa MHOXKECTBY;

° HaxXOUTh ICPECCUCHUC U O6I>GI[I/IHGHI/IG MHOXKECTB, B TOM YHUCJIC NPCACTABICHHBIX
rpau4ecKy Ha YHCIIOBOM MPSIMOM M Ha KOOPAMHATHOM MJIOCKOCTH;

i MMpOBOAUTH JA0Ka3aTCJIbHBIC PaCCyKICHUA JJIA O6OCHOBaHI/I}I HUCTHUHHOCTHU
YTBEPKICHUH.

Yucsa v BbIpaKeHUs

OO0yyawmmiicss HAy4YuTC:

. OmepupoBarh Ha 0a30BOM YpPOBHE TMOHATHSAMHM: II€JI0€ YHCIO, ACIMMOCTh YHCEN,
OOBIKHOBEHHAs IpO0b, AECATHYHAs APOOk, PAlMOHATIBHOE YHCIIO, MPUOIMKEHHOE 3HAaUEHUE YNCIIa,
9acTbh, JOJIA, OTHOIIEHHE, NPOLCHT, IMOBBIIICHHE M TOHIKCHHWE Ha 33JaHHOE YHCIO MPOIEHTOB,
Macirao;

. OIepupoBaTh Ha 0A30BOM YpPOBHE MOHATHSIMH: TPUTOHOMETPUYECKAsi OKPYXHOCTB,
rpajycHas Mepa yria, BeJIHMYMHa YIja, 3aJJaHHOr0 TOYKOW Ha TPUTOHOMETPUYECKOH OKPYXKHOCTH,
CHHYC, KOCHHYC, TAHT'€HC U KOTAaHT€HC yIJIOB, HMEIOIINX IPOU3BOJIGHYIO BEJMUMHY;

. BBITNIOJHATH apu(MeTHdecKue NeHCTBUS C LeNbIMU U PallMOHAIBHBIMH YHCIIAMU;

. BBINOJIHATH HECIIOXKHBIE TPE0Opa30BaHUS YHCIIOBBIX BBIPAKEHHM, COEPKALIIX
CTETIeHU YHCell, IN00 KOPHU U3 UUCEIT;

. CpaBHMBATh pallOHAJIbHbIC YKCIIa MEXKIY cO00ii;

i OLCHUBATb U CPABHUBATH C pPALlMOHAJIBHBIMU YUCIAMU 3HAUCHUA LCJIBIX cTereHen
Yyucesl, KOpHEW HATypallbHOM CTENEHU U3 YUCETT;

. n300paxkaTh TOYKAMU HA YMCIIOBOM MPSIMOM LieJIble ¥ palliOHaJIbHbIEC YHCIIA;

. n300pakaTh TOYKAMHM Ha YHUCIOBOM TPSMON IeJIble CTCNEHM YHCeN, KOPHHU
HaTypaJIbHOM CTETEHU U3 YHCEJl, IOTapu(pMBbl YHCE B IPOCTHIX CIyUasx;

. BBIMOJIHATE ~ HECJIOXKHBIE MPeoOpa3oBaHMs LENbIX U JAPOOHO-PAIMOHAIBHBIX
OYKBEHHBIX BBIPaKEHUI;

. BbIpaXKaTh B MPOCTEUIINX CIy4asiX U3 paBEHCTBA OJHY NEPEMEHHYIO Yepe3 Apyrue;

i BBIUUCIIATE B MNPOCTBHIX CIIy4dasAX 3HAUCHUA YHCIOBBIX U 6yKBeHHI>IX Bblpa)KeHHﬁ,
OCYILIECTBIISISE HEOOXOJUMbIE TIOJICTAHOBKH M MPeoOpa3oBaHMUs;

. n300paxkaTh CXeMaTHUECKH YroJl, BEJIMUYMHA KOTOPOTO BBIpa)KEHa B rpajaycax;

. OLICHHUBATbh 3HAKH CHHYCa, KOCHHYCA, TAHT€HCa, KOTAHT€HCA KOHKPETHBIX YIJIOB

B noBcenHeBHOM XKU3HU U MTPH U3YUEHHUH IPYTHX YYEOHBIX MPEAMETOB:

. BBITIOJTHATH BBIYUCIICHUS MTPU PEIICHUH 3a]a4 IPAKTUYECKOT0 XapaKTepa;

. BBITIOJHATh MPAKTUYECKUE pacyeTbl C UCIHOJIb30BaHUEM IMPU HEOOXOAMMOCTH

CIIPAaBOYHLIX MATCPUAJIOB U BBIYUCIIUTCIIbHBIX YCTpOﬁCTB;



. COOTHOCHTD PEajIbHbIC BEIMUUHBI, XapaKTEPUCTHKH 00BbEKTOB OKPYKAIOIIEro MHUpa C
UX KOHKPETHBIMH YUCJIOBBIMH 3HAYCHUSIMU;

. UCTOJb30BAaTh METOABI OKPYIJICHUS, MPUOMMKEHUS W TPUKUAKH TPU PEIICHUU
IIPAKTUYECKUX 3a]a4 TOBCEIHEBHOM KU3HU

Ilonyuum 603M0#CHOCHb HAYHUMbCA:

CB00OAHO OnEepUPOBATh MOHATUAMU: LIE€JI0€ YUCIIO, JETUMOCTh YUCEI, OOBIKHOBEHHAs
AapoOb, necsTuyHast ApoOb, pallMOHAIBLHOE YMCIIO, MPUOJIMKEHHOE 3HAUYEHUE YHCIa, 4acTh, JOJI,
OTHOILICHHE, IPOLIEHT, MOBBIIIEHUE U IOHMKEHUE Ha 3aJJaHHOE YKCIIO IPOLIEHTOB, MaclTao;

. IIPUBOJUTH IIPUMEPBI YUCET C 3alaHHBIMHM CBOMCTBAMU JE€ITUMOCTH;

. OIIEpUPOBATh IOHATHAMH: TPUTOHOMETPHUYECKAs OKPYKHOCTb, paJWaHHAA W
rpagycHas Mepa yrJla, BEIU4YMHA yrja, 3aaHHOI0 TOYKOM Ha TPUTOHOMETPUYECKON OKPYKHOCTH,
CHUHYC, KOCUHYC, TAHT€HC M KOTAHT'€HC YIJIOB, UMEIOIUX TPOU3BOJIBHYIO BEINYUHY;

. BBITIOJIHATE apU(PMETHUYECKHE ICHCTBUS, COUETasi YCTHhIC M NMHUCHhMEHHBIC MPHEMBI,
IpUMEHSS IPU HEOOXOMMOCTH BBIYMCIUTEIbHBIC YCTPONUCTBA;

. HAXOJUTh 3HAUCHHsS KOPHS HATypaIbHOH CTENEHHW, CTENCHH C palMOHAIBHBIM
HEOO0XOAMMOCTH BBIYMCIUTEIbHBIE YCTPONUCTBA;

. MOJIb30BAThCSl OLIEHKOM U MPUKUKONW MPU MPAKTUYECKUX pacueTax;

. MPOBOJUTH TI0 HM3BECTHBIM (OpMyJiaM W TpaBHJIaM TMPeoOpa3oBaHUs OYKBEHHBIX
BBIp)XEHUI, BKIIIOYAIOINX CTENIEHU, KOPHH, TPUTOHOMETPUYECKUE PYHKIINY;

. HaXO/IUTh 3HAYCHUS YHUCIIOBBIX | OYKBEHHBIX  BBIPaKCHUH,
OCYILECTBIISISE HEOOXOIMMBIE TTOACTAaHOBKH U IPeoOpa30BaHus;

. n300pakaTh CXEMATUYECKHU Yrojl, BEJMYMHA KOTOPOTO BHIpAXKEHA B Tpajaycax HIU
panuaHax;

. UCTOJb30BaTh NPH PEIIEHUM 3a7ad TAaONUYHBIE 3HAYCHHUS TPUTOHOMETPUYECKHX
(GyHKIHHA YTIIOB;

. BBITIOJIHATH TIEPEBOJ] BEJTMUUHBI yIila U3 PaJUaHHOW MEphI B TPAIyCHYIO U 00paTHO.
B noBceHEBHOI KU3HU U TTPU U3YUEHHUH JPYTUX yU4EOHBIX IPEIMETOB:

. BBITIOJIHATE JCUCTBUS C YUCIOBHIMHU JIaHHBIMHU TIPU PEUICHUU 337a4 MPaKTUIECKOTO

XapakTepa U 3a/1a4 U3 pa3InyHbIX 00JIacTel 3HAHWH, UCTIOIB3Ys MPH HEOOXOAUMOCTH CIIPABOYHBIC
MaTEpHasbl U BEIYUCIATEIbHBIE YCTPONCTBA;

. OLICHHMBATh, CPAaBHUBAaTh M MCIOJIb30BaTh IIPU PELICHUM NPAKTUYECKUX 3a1ad
YHCJIOBbIE 3HAYEHUS DPEAJIbHBIX BEJIWYMH, KOHKPETHBIE UHCIIOBBIE XapaKTEPUCTUKU OOBEKTOB
OKpY’KaloIllero Myupa

YpaBHeHUsS M HEPABEHCTBA

Oo0yyawmmiicss HAY4YnuTCs

. Pemarp nuHeHbIE ypaBHEHUS U HEPABEHCTBA, KBAJAPAaTHBIC YPABHEHUS;

. IIPUBOJUTh HECKOJBKO IPUMEPOB KOpPHEH NPOCTEMIIEr0 TPUTOHOMETPUUYECKOTO
ypaBHEHMs BMJA: sin X = a, cOs X = a, tg X = a, ctg X = a, rAe a - TaOJMYHOEe 3HAYCHHE
COOTBETCTBYIOIIEH TPUTOHOMETPHUECKON (DYHKIIHH.

Ilonyuum 603M0#CHOCHb HAYHUMbBCA:

. Pemarp panumoHanbHble, MPOCTEHIINE HMPPALMOHAIBHBIE M TPUTOHOMETPUYECKUE
YPaBHEHHsI, HEPABCHCTBA U UX CUCTEMBI,

. HCIIOJIb30BAaTh METOJBI PEIICHUS yPaBHEHUM: NMPHUBEACHHE K BUIY ''TIPOU3BEICHUE
paBHO HYJIIO" WM "YacTHOE PaBHO HYJIIO'", 3aMEHa IEPEMEHHBIX;

. HCIIOJIb30BaTh METOJ MHTEPBAJIOB I PEIICHUSI HEPABEHCTB;

. UCMOJb30BaTh Tpaduueckuil MeTon JUlsl NPUOIMKEHHOTO PELICHHs] YpaBHEHUH U
HEPABEHCTB;

. n3o0paxxaTb Ha TPUTOHOMETPUUECKON OKPYKHOCTH MHOXECTBO
peLICHUI IPOCTEUIINX TPUTOHOMETPUYECKUX YPABHEHUN U HEPABEHCTB;

. BBITIOJTHATH OTOOP KOpHEW ypaBHEHUW WJIM PEIICHW HEPAaBEHCTB B COOTBETCTBHU C

AONOJIHUTCIBbHBIMUA YCIIOBUAMHA U OTPAHUYCHUSAMMU.



DOyHKIUHA

Oo0yyawmmiicss HAY4YnuTCs

. OmnepupoBarh Ha 0a30BOM YPOBHE MOHATUSAMH: 3aBHUCUMOCTb BEIMYUH, (YHKLHS,
apryMeHT | 3HaueHue (QyHKUIUHU, 007IacTh ONpeAeTICHNs U MHOXKECTBO 3HAUCHUH (yHKINHU, TpaduK
3aBUCUMOCTH, rpauK QyHKIUH, HyJIU QYHKINHU, TPOMEXYTKU 3HAKOIIOCTOSHCTBA, BO3pacTaHUE Ha
YHUCJIOBOM IPOMEXKYTKE, yOBbIBaHHE Ha YHCIOBOM NPOMEXYTKE, HauOoJbllee M HauMEHBIIee
3Ha4YeHHEe (PYHKLUHU HA YUCIOBOM IIPOMEXYTKE, epuoandeckas QyHKIUs, IEPUOL;

. OIlepUpOBaTh Ha 6a3o0BoM YpOBHE HNOHATUSAMM: TIpsAMas U
oOpaTHast IPONOPLHMOHAIBHOCTD JIMHEIHAsA, KBapaTUYHasl, TPUTOHOMETpUYECKHE QYHKIINH;

. pacrio3HaBaTh rpaduku 3JIEMEHTapHBIX byHKIHA: npsIMOM U
0o0paTHO# MPONMOPIIMOHATLHOCTH, JIMHEWHON, KBAIPATUYHON, TPUTOHOMETPUIECKUX () YHKIIHIA,

. COOTHOCUTh TrpaduKH  JJIEMEHTapHBIX  (QyHKIUA: mnpsasmMod ©  oOpaTHOM
PONOPLMOHATEHOCTH, JTMHEHHOU, KBaAPATHUHOW, TPUTOHOMETPUUECKUX (QYHKIUH ¢ Gopmynamu,
KOTOPBIMM OHH 3a/1aHBI;

. HaXOJUTh 1O rpaduKy NpUOTMKEHHO 3HAaUeHUS! (YHKLMHU B 3alaHHBIX TOYKaX;

. onpenenarte 1o  rpaguKy — cBOHCTBa  (QyHKUMH  (HYIM,  NPOMEXKYTKH
3HAKOIIOCTOSIHCTBA, POMEKYTKH MOHOTOHHOCTH, HAaHOOJIbIIINE U HANMEHBIINE 3HAYCHUS U T.I1.);

. CTPOUTB 3CKHM3 Tpaduka (yHKIMH, YAOBIECTBOPSAIOLICH IpHBEIeHHOMY Habopy

yCIOBHUH (TIPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HAYCHHE (YHKIIMA B 3aJaHHOM TOYKE, TOYKHU
9KCTPEMYMOB H T.11.).

ITonyyum 603moxcHOCHb HAYUUMbCA:

. OmneprpoBaTh MOHATHAMH: 3aBHCUMOCTH BEIWYMH, (PYHKINS, apryMEHT U 3HAUYCHHE
¢byHKIMH, 001aCTh ONpENIeNeHUs] i MHOXKECTBO 3HaYeHUN (PyHKIMH, rpaduK 3aBUCUMOCTH, TpaduK
GyHKIMHM, HyaM QYHKIOUHM, TPOMEXYTKH 3HAKOIOCTOSHCTBA, BO3pAacTaHHE Ha YHCIOBOM
IIPOMEXXYTKE, YObIBaHHE Ha YHCIOBOM IPOMEXYTKE, HauOousblllee M HaMMEHBIIEEe 3HAYCHHE
(GYHKIIMM Ha YHCIOBOM MPOMEXKYTKE, NMepuoindeckas (DyHKIWs, NEepHoA, YeTHas W HEYeTHas

GyHKIIY;

. OTEpUPOBATh TOHITHSIMH: TMpsiMasi U oOpaTHas MPOMOPIMOHATBHOCTh, JIMHEHHA,
KBaJ[paTU4Hasl, TPUTOHOMETPUYECKUE PYHKIINH;

. OTpeNIeNIATh 3HaYeHne (PYHKIMH 110 3HAYECHUIO apryMEHTa IPU Pa3IMYHbIX CIIOCO0ax
3amanus QyHKIINH,

. CTPOUTH rpauKK U3yUYECHHBIX (PYHKITUH;

. ONMHUCHIBATh MO TIpaduKy U B NPOCTEHIIMX CIy4asx 1o (opmyie MOBeIeHHE U
cBoiicTBa QYHKIMH, HAXOAUTH 10 rpaduKy HYHKIIMH HAMOOJBIITNE M HANMEHBIITNE 3HAYCHUS,

. CTpOUTH 3CKHM3 Trpaduka (YHKIMH, YAOBJIECTBOPSAIOUICH IpHBEIEHHOMY Habopy

yCIOBHUH (TIPOMEXYTKH BO3pacTaHus/yObIBaHUs, 3HAYCHHE (YHKIIUA B 3aJaHHOM TOYKE, TOYKH
HKCTPEMYMOB, ACUMITOTHI, HYJU (QYHKIUH H T.1.);

. pelmiatb ypaBHEHUs, IPOCTEHIINE CHUCTEMbl YPAaBHEHUM, WCIOJIb3ys CBONCTBA
GyHKIHN ¥ BX TpaQUKOB.

DJleMeHThl MATEMATHYECKOI0 AaHATH3a

Oo0yyaommiicss HAY4YUTCH:

. OnepupoBarh Ha 0a30BOM YpOBHE MOHATHSIMU: IPOM3BOJHAS (DYHKIMH B TOYKE,
KacatenbHas K rpaduky GyHKIIUH, TPOU3BOHAS () YHKIINH;

. OTIpeIeNIATh 3HAaU€HUE MPOU3BOAHON (PYHKIIMH B TOUKE 110 H300PaXKESHUIO
KacaTelbHOU K rpaduKy, TPOBEJICHHON B 3TOM TOUKE;

. pelath HECIOKHbIE 33Jayd Ha MPUMEHEHHE CBS3M MEXAY MPOMEKYTKaMu
MOHOTOHHOCTH M TOYKaMH 3KCTpeMyMma (YHKIUH, C OJHOH CTOPOHBI, U MPOMEKYTKAMHU
3HAKOMOCTOSIHCTBA M HYJISIMU MTPOU3BOIHOM 3TON (YHKIIMH - C APYTOH.



Ho.nylmm 6O3MOIICHOCHb HAYUUMDBCA?

. OnepupoBarh MOHITHSIMH: TPOU3BOHAS (DYHKIIMU B TOYKE, KacaTellbHAs K TpaduKy
GbyHKIMH, TPOU3BOIHAS (DYHKITNH;

. BBIYUCIIATh MPOW3BOJHYID OJHOWICHAa, MHOTOWICHA, KBAJpaTHOTO  KOpPHS,
MPOU3BOIHYIO CYMMBI (DYHKITHIA,

. BBIYUCIIATH TPOU3BOIHBIC JIEMEHTAPHBIX (DYHKIHMA U WX KOMOWHAIUH, MCIIOJIB3Ys

CIpaBOYHBIC MAaTEPUAIIBI;

MCCIIEI0OBATh B IPOCTEHUIINX CITydasx (yHKIIMH HA MOHOTOHHOCTh, HAXOJHUTh

HauOOJNbIINE W HAaUMEHbIINE 3HA4YeHUS (YHKIMHA, CTPOUTh TIpadUKU MHOTOWICHOB U
NPOCTEHINNX palMOHANBHBIX (QYHKIUI ¢ HCIIOIB30BaHUEM allllapaTa MaTeMaTHIECKOT0 aHAIIN3a.

CTaTHCTHKA U TeopHsi BEPOSTHOCTEl, JOTHKA 1 KOMOMHATOPUKA
OO0yyawmmiicss HAy4YuTCs:

. OnepupoBath Ha 6a30BOM ypOBHE OCHOBHBIMHU ONHCATEIbHBIMU XapaKTEPUCTUKAMHU
YHICIIOBOTO Ha0opa: cpeaHee apupMeTuIeckoe, MeInana, HanOoJIbIliee ¥ HANMEHBITIEEe 3HAUCHUS;
. orepupoBaTh Ha 0A30BOM YPOBHE MOHATHUSMHU: HaCTOTa U BEPOSITHOCTH COOBITHS,

CJIy‘-IElﬁHBIﬁ BBIGOp, ONLBITBI C PABHOBO3MOKHBIMU 3JICMCHTAPHBIMU CO6I>ITI/I}IMI/I; *BBIYHCJIATD
BEPOATHOCTHU COOBITHH Ha OCHOBE noacueTa ymucia ucxoa0B. HOJ’Iy‘II/IT BO3MOXHOCTb HAYUHUTHCA:

. NMers 1mipencraBiieHHE O AUCKPETHBIX M HENPEPBIBHBIX CIyYaWHbIX BEJIIMYMHAX U
pacnpezieNieHusX, 0 He3aBUCUMOCTHU CITy4alHbIX BEJTUYHH;

. UMETh TpPEACTaBICHUE O MaTEeMaTHYEeCKOM OXHUAAHUM M JUCIEPCUU CIydailHBIX
BEJIINYNH;

. UMETh MPECTABICHUE O HOPMAJIBHOM pacHpelleieHud U TpUMepax HOPMallbHO
pacIpee/ICeHHbIX CIIy4aliHbIX BEJIUYUH;

i IMOHUMATb CYTh 3aKOHA 6OJII>H_II/IX quceil u BBIGOpO‘IHOFO MCTOda UBMCPCHUSA

BEPOSATHOCTEM;

. UMETh MpPEJCTaBICHHE OO0 YCIIOBHOH BEpPOSATHOCTH M O IIOJHOW BEPOSITHOCTH,
MPUMEHSTh UX B PELICHUH 3a/1a4;

. MMETh MPEJICTAaBICHUE O BKHBIX YACTHBLIX BHJAX pacIpe/ieIeHU U MPUMEHSTh UX B
pelIeHnu 3a/1ay;

. HWMETh MPEJCTABICHUE O KOPPEIISAIUU CIyHailHbIX BEJIMYUH, O JIMHEHHON PErpeccui.

TexcroBbIC 3a124H
OOyyarommiicss HAy4YnTCA:

i PemraTes HeCI03KHBIE TEKCTOBBIC 3a1a4M pa3HbIX TUIIOB,

. aHAJTM3UPOBATh YCJIOBUE 33/a4M, IPU HEOOXOJUMOCTH CTPOWUTH JJIS €€ peIICHUs
MaTeMaTHIECKYIO MOJICTb;

i IMOHUMATb W UCHOJIb30BAaTh IJId PCIICHUA 3ada4Yun I/IHq)OpMaLII/IIO, NpeaACTaBJICHHYIO B
BHUJIC TEKCTOBOM M CUMBOJIBHOM 3aIiCH, CXeM, TaOJIUII, TuarpaMM, rpaukoB, pucyHKOB;

. JENCTBOBATH 110 AITOPUTMY, COAEPXKAIIEMYCS B YCIIOBUU 3a/1a4U;

i HCIOJIb30BATh JIOTHUYCCKUEC PACCYKACHUS ITPU PCUHICHUUA 3a1a4YU,

. paboTath ¢ M3OBITOYHBIMHM YCJIOBHSIMH, BBIOMpas W3 Bcel HHGOpMAINK, JaHHBIC,
HCOGXOZ[I/IMBIC IJId pCUICHUA 3aJa4u,

. OCYILIECTBIISATh HECTIOXKHBIA Tepedop BO3MOXKHBIX pELICHUH, BBHIOMpas M3 HHX
ONITUMAITLHOE TI0 KPUTEPHSIM, CPOPMYIIUPOBAHHBIM B YCIIOBUHY;

. aQHAIM3UPOBAaTh U MHTEPIPETUPOBATH IOJIIYYECHHBIE PEIICHUS B KOHTEKCTE YCIIOBUS
3aJ]auu, BEIOMPATh PEUICHUS, HE TPOTHBOPEUAINE KOHTEKCTY;

. peliaTh 3aa4 Ha pacyeT CTOMMOCTH TIOKYIIOK, YCIYT, MOE30K H T.I1.;

i peuaTh HECCIIOKHBIC 3a/1a4r, CBA3AHHBIC C JOJICBBIM Y4aCTUCM BO BJIAAICHUUN q)HpMOﬁ,

npeaAnpuATUEM, HEABUXKUMOCTBIO,



. pemars 3aJa4yd Ha TPOCTBIC MPOIEHTHI (CUCTEMBI CKUIOK, KOMHCCHHM) W Ha
BBIYUCIICHHUE CIIOKHBIX TIPOIICHTOB B PA3JIMYHBIX CXEMaX BKJIAJIOB, KPEJAUTOB U UITOTEK;

. peuiaTh TpakTHIEeCKHUE 3a/1a4u, TPEOYIOIINE NCIOIb30BAHUS OTPUIIATEIBHBIX YHCEIT:
Ha OMpeJIeIICHHEe TeMIIepaTyphl, Ha ONpeIeTeHIE MOJI0KEHUS Ha BPEMEHHON OCH (70 Hamed 3pbl U
MOCJIe), Ha JIBIJKCHHE JICHS)KHBIX CPENCTB (MPUXOJ/pacXol), Ha OMpeeieHUE TIIyOHMHBI/BBICOTHI U
T.I1.; UCTIOJTH30BATh MOHATHE MacIITaba A HAXOXKJACHUS PACCTOSHUHN M JUTHMH Ha KapTaxX, TUIaHax
MECTHOCTH, TTaHAaX TOMEIIEHHH, BRIKPOWKax, MPH paboTe Ha KOMIBIOTEpE

Ilonyuum 603morcnocmo HAyUUmMbCA:

. Pemarp 3amaun pasHBIX THIOB, B TOM YHCJIE€ 3aJa4d IOBBLIIMICEHHON TPYAHOCTH;
BHIOMPATh ONTUMAIBHBIA METOJ PEIICHHs 3a/la4yM, PacCMaTpUBasl pa3jIMYHbIE METOMBI; *CTPOHTH
MOJIETIb PEIICHHS 3a/1a4H, IPOBOUTH JI0KAa3aTeIbHBIC PACCYKICHUS;

. pemarhk 3agadd, TpeOyronue mepedopa BapHaHTOB, NMPOBEPKU YCIOBHUH, BBIOOpA
ONTUMATIBHOTO PE3YJIbTATA;

. aHAJIM3UPOBATh U WHTEPIPETHPOBATH PE3YyIbTaThl B KOHTEKCTE YCJIOBUS 3aJauH,
BBIOMPATH - PEHICHHs, HE MPOTHBOpEUAIlne KOHTEKCTY; MEPEeBOIUTh TIPU PEIICHUM 3aJ1a4H
uH(OpMAaIHIO U3 0JHON (GOPMBI B IPYTYIO, UCIIOIB3YS MIPH

HEO0OXOIMMOCTH CXEMBbI, TAOIUIIbI, TpaduKH, THarPAMMBI.

I'eomerpus

OoO0yyawmmiicss HAY4YUTCs:

. OnepupoBarb Ha 0a30BOM YpOBHE IMOHSATUSMHU: TOYKa, MpsiMas, IUIOCKOCTh B
IIPOCTPAHCTBE, APAJLIEIBbHOCTE U IEPICHAUKYIIIPHOCTD IPSMBIX U IIJIOCKOCTEH;

. pacrno3HaBaTh OCHOBHBIE = BHJIbI MHOTOTPaHHUKOB (mpusma, MUpamMu/Ia,
MPSIMOYTOJIBHBIN TTapajuieNenuIe, Kyo);

. n300pakaTh U3yyaemble (UIYphl OT PYKH U C MPUMEHEHHUEM IPOCTHIX YEPTEKHBIX
UHCTPYMEHTOB;

. nenaTh (BBIHOCHBIE) TUIOCKUE YEPTEXH U3 PUCYHKOB MTPOCTHIX 0OBEMHBIX (DUTYp: BUT
CBEpXYy, COOKY, CHU3Y;

. U3BJIEKaTh  MHQPOPMAIHIO O MPOCTPAHCTBEHHBIX T'E€OMETPUUECKUX
¢durypax, npeJCTaBICHHYIO Ha YepTeKaxX U PUCYHKAX;

. npuMeHsITh Teopemy Iludaropa npu BBIMUCICHUH 3JEMEHTOB CTEPEOMETPUUECKUX
uryp;

. HAaXOJUTh IUIOLIAAM [MOBEPXHOCTEW MPOCTEUIIMX MHOTOTPAHHUKOB U TEJ BpallCHUs

¢ mpuMeHeHueM hopmyi.
Ilonyuum 603morcnocmo Hayuumyca:

. OnepupoBarh MOHATUSAMHU: TOYKA, MpsAMas, IUIOCKOCTE B IIPOCTPAHCTBE,
NapauIeIbHOCTh U MEPIEHANKYISIPHOCTD MPSIMBIX U TUIOCKOCTEHH;

. HNPUMEHSATH JUIS PELICHUS 3a1ad TeOMETpHUECKHe (DaKThI, €CIIN YCIOBHUS IPUMEHEHHS
3aJjaHbl B IBHOU (opme;

. pemiate 3a7add Ha HAXOXKACHHE TCOMETPHYECKMX BEIMYMH 0 00pasiaM WM
aJIrOpUTMaM;

. 7enaTh (BHIHOCHBIC) TUIOCKHE YEPTEXKH U3 PUCYHKOB OOBEMHBIX (PUTYp, B TOM YHCIIE
pPHCOBAThH BHJ CBEPXY, COOKY, CTPOUTH CCUCHHUS MHOTOTPAaHHHUKOB,;

. U3BIICKaTh,  WHTEPHOPETHPOBaTb W  IpeoOpa3oBbBaTh  HWHPOPMAIHMIO O
reOMETPUYECKUX (UTypax, MPEACTaBICHHYIO Ha YepTekKax;

. IPUMEHSATh  TEOMETPUYECKHE (daxkThl AN peLIeHUs 3ajad, B TOM
YHCIIe TPEINOIaralonINX HECKOIBKO IIIaroB PEeLICHNUS;

. OIMCHIBATH B3AaMMHOE PACIIOJIOKCHHE TIPSIMBIX M TUIOCKOCTEH B IPOCTPAHCTBE;

. (bopMynHpOBaTH CBOMCTBA U IPU3HAKU DUTYD;

. JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKACHUS;



. BJaJeTh CTAaHAAPTHON KiIaccU(pUKAIMed MPOCTPAHCTBEHHBIX (GUTyp (TMHpamMHIbL,
MPU3MBI, TAPAJIICIICTTHIIC/IB);

. HAaXOJHTh TUIOLIA N TOBEPXHOCTEH reOMETPHUYECKUX TEJl C IPUMEHEHHEM GOpMyT;

. BBIYUCIISATh PACCTOSHUS U YTJIbI B TPOCTPAHCTBE.

BeKTOpBI H KOOPAUHATHI B POCTPAHCTBE

OOyuarommiicss HAyYNTCA:

. OmepupoBath Ha 06azoBoM yYpOBHE HOHSATHEM  JEKapTOBBI
KOOpJAMHATHl B TPOCTPAHCTBE;,  HAXOAUTh KOOPAMHATHI BEpIIMH Ky0a W MPSMOYTOJIBHOTO
napaJuienenunena

Honyyum 603moxcHOCMb HAYUUMbCA:

OmnepupoBaTh TOHATHUSAMH JEKapTOBBI KOOPAMHATHI B TIPOCTPAHCTBE, BEKTOP, MOIYJb
BEKTOpPA, PaBEHCTBO BEKTOPOB, KOOPIMHATHI BEKTOpa, YroJll MEXIy BEKTOpaMH, CKaIspHOE
NPOM3BECHUE BEKTOPOB, KOJUTMHEAPHBIE BEKTOPHI;

. HaXOJUTh PACCTOSHUE MEXIy IBYMS TOYKAaMH, CYMMY BEKTOPOB U IPOHM3BEACHUE
BEKTOpA Ha YHUCIIO, YIOJI MEXIY BEKTOPAaMH, CKaIIPHOE NMPOU3BEICHHE, PACKIAABIBATE BEKTOP I10
JIBYM HEKOJUIMHEAPHBIM BEKTOpaM;

. 3a71aBaTh  IUIOCKOCTh YPaBHEHHEM B JIEKapTOBOM CHCTEME KOOpAMHAT; pelaTh
MPOCTEUIIINE 3a]]aul BBEIEHUEM BEKTOPHOTO Oa3uca.

HUcTopust MaTeMaTHKHU
OO0yyawmmiicss HAY4YuTCH:

o OnuceIBaTh OTACJIBHBIC BBIJAIOINHUECSA PE3YIbTAThI, IMOJTYYCHHBIC B XOJAC PA3BUTHUA
MAaTCMAaTUKU KaK HAYKU;
o 3HATh NPUMEPbI MAaTEMATUYICCKHUX OTKpI)ITI/Iﬁ M UX aBTOPOB B CBA3U C OTEUYCCTBCHHOM

U BCEMHUPHOHM MCTOpPHUEN; IIOHUMATh POJIb MaTeMaTUKU B pa3BuTuu Poccun [loayduT BO3ZMOKHOCTB
HAy4YUTBCS:

. [IpencraBisaTe BKIIAZ BBIJAIOLIMXCS MAaTEMATUKOB B Pa3BUTHE MAaTEMATHKH U HUHBIX
Hay4YHBIX 00J1acTel; MOHUMATh POJIb MAaTEMAaTHKH B pa3BUTHU Poccum.

MeTtoabl MATEMATUKH

OOyuarommiicss HAyYNTCS:

i HpI/IMGHHTB HU3BCCTHBIC MCTOJAbI IHpHU PCHICHUHU CTAHAAPTHBIX MAaTCMATUYCCKUX
3ajad;

. 3aMe4aTh M XapaKTepU30BaTh MaTEMaTHUYECKHUE 3aKOHOMEPHOCTH B OKpYyKarouien
JNEACTBUTEIBHOCTH; MPUBOAUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEW B MPUPOJIE, B TOM
qucie

XapaKTEePU3YIOLIUX KpacoTy M COBEPILIEHCTBO OKPYXKAIOLIEr0 MHUpAa U MPOU3BEICHUM
HCKYCCTBA

Honyyum 603modcnocmy Hayuumvca:

i Hcmonb30BaTth OCHOBHEBIEC MCTOAbI NOKA3aTCJIbCTBA, MPOBOAUTHL AOKA3aTCILCTBO U
BBITIOJTHATE OMPOBEPIKCHHE;

i MNPUMCHATH OCHOBHBIC MCTO/IbI PCIHICHUA MATCMAaTUICCKUX 3a/1a4;

. Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEH B MIPHUPOJIE XapaKTEPH30BaTh KPAcoTy

U COBEpPUICHCTBO OKpPYXKAIOIIEr0 MHUpa M TNPOU3BENCHUM MCKYCCTBA; NPUMEHSTH INPOCTEHIINE
IIPOrpaMMHBIE CPECTBA U 3JIEKTPOHHO-KOMMYHUKALIMOHHBIE
CUCTEMBI IIPU PEILICHUN MaTEMAaTUYECKUX 3a/1a4.
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COJEP)KAHUE YYEBHOI'O ITPEIMETA

Auredpa (2,5 4 B Hees10, Bcero 85 1)

IHoBTOpenue (4 4.)

Pewienne ypaBHEHM, PELLICHUE HEPABEHCTB, CUCTEMBI YPABHEHUI U HEPABEHCTB, YUCIIOBBIE
1 OYKBEHHbIE BBIPQXKEHHUSI, TOCTPOCHUE I'paUKOB, TEKCTOBBIE 3a]aUH.

I'nasa. 1. YucsoBbie pyHkumu. (5 4).

Onpenenenne uucIoBOW (QYHKIMH U crmocoObl ee 3amanusa. Dynkuuu. OOnacth
ompesnereHuss U MHokecTBo 3HaueHuid. ['padux ¢ynkmuu. [loctpoenne rpadukoB (QyHKIUH,
3aJJaHHBIX PA3TUYHBIMU CIIOCOOAMHU.

CpoiictBa ¢ynkumii. CBoiicTBa (yHKIMHA: MOHOTOHHOCTb, YETHOCTh M HEYETHOCTb,
BBIIYKJIOCTh, OTPAHUYEHHOCTb, HEMIPEPHIBHOCTD. | 'paduueckasi HHTEepHpeTaIus.

Obparnas Qynkuus. CnoxHast ¢(yHkius (koMmo3unus ¢yHkuuid). BzaumHO oOpaTHBIE
¢dbyakuun. O6macth ompeneicHuss U 00JiacTh 3HaueHUW oOpaTHoW (ynkmuu. ['paduk obOpaTHOIMA
¢bynkuun. Haxoxnenue GpyHkumu, o0paTHON JaHHOM.

I'naBa. 2. Tpuronomerpuyeckne pyHkouu. (23 4).

3HAaKOMCTBO C MOJEISIMH «UHUCJIOBasg OKPYKHOCTbY» U «UUCIOBasi OKPY)KHOCTh Ha
KOOpJAMHATHOM IUIOCKOCTH». CHHYC, KOCHHYC KaK KOOpPJIMHAThl TOYKHM YHMCIOBOM OKpYKHOCTH,
TaHTeHC U KOTaHTeHC. Tpuronomerpuyeckue (yHKIUU YHUCIOBOIO apryMEeHTa MU CBSI3U MEXIY
HuUMH. TpuroHomerpuueckne (GyHKIUH YIJIOBOTO apryMeHTa, paauaHHas Mepa yria. OyHKuuu
y=sin X, y=c0sX, MX CBOWCTBa u rpa¢uku. Dopmysbl MPUBEICHHUS.

[epronnynocTh QyHKIHI y=sin X, y=COS X.

Cxarue u pacTspkeHue rpapuka GyHKUui, rpaduKk rapMOHHYECKOro Konebanus. @yHKIUU
y=tgx, y=ctg X, UX CBOMCTBa U TpaduKHu.

[TapamienbHbII NEPEHOC, CUMMETPHUS OTHOCUTENIBHO OCEHM KOOpAMHAT WM CHUMMETpUs
OTHOCHUTENIbHO Hayalla KOOpJANHAT, CHMMETPUS OTHOCUTENIBHO MPAMON y = X.

I'nasa. 3. Tpuronomerpuuyeckue ypaBHenus. (9 4).

[lepBoe  mpeacraBieHue O  pEIIEHUM - TPUTOHOMETPUYECKUX  ypaBHEHUH U
HEPaBEHCTB.APKKOCHHYC U PELICHUE ypaBHEHUS COS X = a, apKCUHYC U pellleHue YpaBHEHHUs sin X
= a, aQpKTAHI'€HC U PEILIEHUE YpaBHEHUS tg X = a, apKKOTAHI'€HC U PELLIEHUE YPaBHEHMS ctg X = a.

PemieHne TpPUTOHOMETPUYECKUX YPAaBHEHHMM METOJOM BBEICHUS HOBOM IIEPEMEHHOW;
OJTHOPO/IHBIE TPUTOHOMETPUUECKHE YPaBHEHUS.

I'naBa 4. [IpeoOpa3oBaHue TPUTOHOMETPUYECKUX BbhIpaxeHuid. (11 4).

CHHYC U KOCHHYC CyMMBbI U Pa3HOCTH apryMEHTOB. TaHT'€HC CYMMBbI Pa3HOCTHU apryMEHTOB.
@opMyInbl IBOWHOTO apryMmeHTa, (GopMysbl MOHMKEHUs cTerneHH. POpMyJibl MOJOBUHHOTO YIJa.
[IpeoOpa3oBaHus CyMM TPUTOHOMETpUUYECKUX QYHKIUI B MPOU3BEIEHNE HITPOU3BEICHUS B CYMMY.
Bripaxkenue TPUTOHOMETPUUECKHUX byHKuMi qyepes TaHTEHC IIOJIOBUHHOTO
aprymenTta.llpeoOpa3zoBanne BeipaxkeHusAsin X + B cosx k Buay C sin (x + t). [IpeoOpa3zoBanus
MIPOCTEUIINX TPUTOHOMETPUUECKUX BBIPAKCHUM.

I'nasa S. [lpousBoanas. (28 4).

UYucnoBble MOCIAeAOBATENIBHOCTH  (OMpeeNeHne, TmapameTpsl, cBoiicTBa). Ilonsarue
MPEeeNanociIeJOBaTEIbHOCTH (HAa HATSAHO-UHTYUTHBHOM ypoBHe). CylliecTBOBaHHUE Ipejerna
MOHOTOHHOMOTPaHMYEHHOW MOCIEA0BATEIbHOCTH (MIPOCTEHIINE Cilydad BBIYUCICHUS MPENEIOB
IIOCJIE0BATENBHOCTHU: AJIMHA OKPYKHOCTH U IUIOIIAJb Kpyra Kak Mpeesibl 10CIe0BaTeIbHOCTEN];
BBIYMCIICHHE CYMMBI OCECKOHEYHOW TeoMeTpuueckord mporpeccuu). Ilpemen ¢yHkmuum Ha
0eCKOHEeYHOCTH U B ToUKe. [IoHATHE 0 HEPEPHIBHOCTH (HYHKIIHH.

[Ipupamenue aprymenra, npupamieHnue QyHkiuu. OmnpeneneHue MPOU3BOIHOM: 3a1adH,
MPUBOMSIINE K TOHITHIO TMPOWU3BOJHOM, OMNpPEACIICHUE IPOU3BOJHOM, €€ TeOMETPUYECKUUA U
(bu3NYEeCKUl CMBICII, AITOPUTM OTBICKAHUS TIPOU3BOIHOM.

Breruncnenne npousBomHbiX: Gopmynbl nuddepennupoanus aias pyakmauin y = C, y =
kxtm, y=x, y=1/x, y =Vx, y = sin X, y = cos X, npaBuia audepeHIupoBanns (CyMMBbI,
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MIPOU3BEACHUS, YacTHOTO), AuddepeHnrpoBanue GyHKIui y = X *

muddepennmpoBanue Gynkmuu y = f (kx + m).

YpaBHeHUE KacaTelbHOU K rpaduKy ()yHKIUH.

[IpouzBoaHbie 00paTHON (HYHKIMK U KOMIIO3UIIMU JaHHOW (DYHKIIHHU C TUHEWHOM.

[Ipumeuanue TPOM3BOAHOW MAJIsi UCClenoBaHWs (DyHKUWN: uccieqoBaHue (QyHKIMNA Ha
MOHOTOHHOCTb, OTBICKAHME TOYEK HKCTpEeMyMa, MocTpoeHue rpapukoB ¢(yHkiui. OTbickaHHe
HauOONPIIMX W HAWMEHBIIUX 3HAYEHUH HENpPepbIBHOW (YHKLIMU Ha TMPOMEXKYTKE, 33aJaud Ha
OTBICKAHNE HAUOOJBIINX U HAUMEHBIINX 3HAYEHUI BEJTUYMH.

[Ipumepsl KCHONB30BaHUSA TMPOU3BOJHOM JUIS HAXOXKICHUS HAWIYYIIEr0 pELIeHUs B
IPUKJIAJHBIX, B TOM YHUCIIE COLMAIbHO-JKOHOMHYECKUX, 3ajadax. HaxoxkaeHue ckopoctu i
npoiiecea, 3a1laHHOTro (OPMYIIOH HITH rpaduKoM.

IToBTOpenue (5 yacos).

, Yy =tg X,y =ctg x,y = x4,

I'eomerpus (1,5 yaca B Henero, Becero S1 yac) Beegenne — 3 u.

[IpencraBnenue pasnena reoMeTpun — crepeoMeTpur. OCHOBHBIE NOHATHS CTEPEOMETPHH.
AKCHOMBI ~ CTEPEOMETPUM M HUX CIEACTBUS. MHOTOrpaHHUKH: KyO, MapajuleNenues,
IPSIMOYTOJIBHBIN [ApaJUICNCIINAIIE], MIPU3Ma, NpsiMas INpU3Ma, NpaBUibHAs INPU3Ma, NHPAMUAA,
IIpaBWJIbHAS TUPAMUIA.

MonenupoBaHue MHOTOTPAaHHMKOB M3 pPa3BEPTOK M C IIOMOLIBI0 TI'€OMETPHYECKOIO
KOHCTPYKTOpA.

I'nasa 1. [Iapa/ie1bHOCTH NPSIMBIX H IIOCKOCTeH — 14 4.

[lepecekaromuecs, mNapaUICIbHbIE M CKPCIIMBAIOIIMECS MPsMbIE B IPOCTPAHCTBE.
Knaccuukanuss B3auMHOTO  paclojiOKEHHsT JBYX HpAMBIX B mpocTtpaHcTBe. [lpusHak
CKPCIIMBAOINNXCSA NpsAMbIX. llapamiensHocTs MNpsAMOM W IUIOCKOCTM B IIPOCTPAHCTBE.
Knaccugukanuss B3aMMHOTO pacloJIOKEHUS MpsAMOM M IUIocKocTH. [IpH3HaK mMapamuienbHOCTH
npssMoii W 1iockocTH. [lapammenbHOCTh - JBYX 1iockoctedd. Kiaccudukammss B3amMHOTO
pacniosiokeHuss JByX ILIockocTed. I[IpusHak mnapamiensHOCTH ABYX Iutockocred. IlpusHaku
MapAJUIEIbHOCTH JBYX NPAMBIX B IPOCTPAHCTBE.

B nanHoii Teme 0000mIaioTCs M3BECTHBIC M3 TUIAHUMETPUM CBEACHUS O MapajuIeIbHBIX
IPSMBIX. bOJIBIIYI0 MOMOIIB NPU WILTIOCTPALMKM CBOMCTB HNApaJUICIbHOCTH U NPU PEIIEHUH 3aad
MOTYT OKa3aTh MOJEIN MHOTOTPAHHHUKOB.

31ech K€ ydalluecs 3HaAKOMATCS C METOAO0M H300pa)KeHHs MPOCTPAHCTBEHHBIX (UIYp,
OCHOBAHHOM Ha MapauleIbHOM MPOSKTHPOBAHUH, TOTY4al0T HEOOXOAMMbIE MPAKTUUYECKNE HABBIKU
[0 U300paKEHUIO MPOCTPAHCTBEHHBIX (PUIyp Ha MIOCKOCTH. i yrilyOJI€HHOTO U3y4eHUsS MOTYT
CILY>)KUTb 3a/1a4M Ha IOCTPOEHHUE CEYEHU MHOTOTPAaHHUKOB IIOCKOCTBIO:

I'naBa 2. [lepnieHIMKY/JISIPHOCTD NPSAMBIX M IJIOCKOCTEeH — 14 4.

Yron  Mexay OpsAMBIMA B IpOCTpaHcTBe.  [lepneHAMKYISpPHOCTH  MPSMBIX.

[lepnieHAUKYIAPHOCTh NPSAMOM U IUIOCKOCTH. IIpu3HAK NEPHEHAMKYIAPHOCTH IPSIMOU U
m10ckocTH. OpToroHaslbHOE NpoeKTUpoBaHMe. llepneHIUKYnsAp M HaKJIOHHas. YTOI MEXKIy
IpsAIMOM M IUIOCKOCTBIO.  JIByrpaHHbIl  yrosn. JIMHEWHBIH  yroa  JABYIPaHHOIO — yrija.
[TepnienaukynsipHOCTh miockocTe. [IpU3Hak neprneHaAnKyISPHOCTH IBYX IUIOCKOCTEH. PaccTosiHue
MEXy TOUKaMH, IPSMBIMH U MIJIOCKOCTSIMHU.

B nanHo# Teme 0000111a10TCS U3BECTHBIE U3 TUIAHUMETPUH CBEIEHUS O TIEPIECHIUKYIISPHBIX
IpsMBIX. BOJbIIYI0 OMOIIL NPU WIUTFOCTPALMU CBOMCTB NEPIEHIUKYJIIPHOCTA U IIPU PELICHUH
3aJ1a4 MOT'YT OKa3aTh MOJEJIM MHOTOTPaHHUKOB.

B kaudecTBe NONMOJHUTEIBHOIO MaTepuaia yqaliecs 3HaKOMSTCS ¢ METOAO0M H300pakeHUs
MPOCTPAHCTBEHHBIX (PUTYp, OCHOBAaHHOM Ha LEHTPAJILHOM NPOEKTHpoBaHUM. OHHM Y3HAIOT, UYTO
LEHTPAJIBHOE IPOEKTUPOBAHME MCIOIB3YEeTCd HE TOJBKO B TE€OMETPUM, HO U B JKUBOIIUCH,
¢dororpaduu u T.7., YTO BOCHPUATHE YEIOBEKOM OKPYKAIOIIMX MPEIMETOB MOCPEACTBOM 3PEHUS
OCYILECTBIISETCS [0 3aKOHAM LIEHTPAJIbHOI0 POEKTUPOBAHUS. Y Yaliecs Noay4aoT HE00X0AUMBbIe
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MPAKTUYECKHE HAaBBIKU M0 N300paKEHUIO IPOCTPAHCTBEHHBIX (PUTYp Ha TUNIOCKOCTH B LIEHTPAIbHOU
MPOEKIIHH.

I'naBa 3. MHororpanHuxku — 8 4.

MHororpanasie yribl. BbIIyKkiable MHOTOTpaHHUKM M WX CBoMcTBa. [IpaBuibHbie
MHOT'OTPaHHUKH.

Cpenu mpocTpaHCTBEHHBIX (Uryp oco0oe 3HAaYeHHE HMEIOT BBHIMYKJIbIe (GUIYpHl U, B
YaCTHOCTH, BBINMYKJIbIE MHOTOTpaHHHMKH. Teopema ODiiiepa O 4uCIe BepUIMH, pedep W rpaHeit
BBIMYKJIOTO MHOTOTPaHHUKA WIpaeT BaXXHYIO POJIb B PA3jIMYHBIX OO0JIACTAX MATEMATHKH U €€
npwiokeHusax. [Ipu u3ydyeHUM NpaBUIIbHBIX, MOTYNPABUIBHBIX M 3BE3JYaThIX MHOTOTPAHHUKOB
CIIEqyeT HCIHOJIb30BaThb MOJEIM 3TUX MHOTOTPAHHUKOB, H3TOTOBJIEHHE KOTOPHIX OIMCAHO B
y4eOHHKe, a TaKKe TpaduuecKrue KOMIBIOTEPHBIE CPENICTBA.

I'1aBa 4. BekTopsl B npocTpancTee — 7 4.

Bektopel B mpoctpancTtBe. KosmHeapHble W KOMIUIaHapHbIe BeKTOpHI. [lapanmenbHblid
nepenoc. IlapamiensHoe NpoeKTHMpOBaHWE U €ro CBoMcTBa. IlapayenbHble NMPOEKLMM IIIOCKUX
¢buryp. N300pakenre mpocTpaHCTBEHHBIX (pUTyp HA MIIOCKOCTH. CedeHUss MHOTOTPAaHHUKOB.

Uctopuueckue cBeneHus.

TEMATHUYECKOE INTAHUPOBAHUE
TemaTuueckoe TNIAHUPOBAHKUE 110 MPEIMETY COCTABJICHO C YYETOM LIEIEBHIX IPUOPUTETOB
BOCITUTATENIFHOTO aCMEeKTa MIKOJBHOTO ypoKa, chopMynupoBaHHBIX B [IporpamMme BocmHTaHHS
MBOY COII ¢ YHUOIT Ne 51 r. Kuposa:

. YCTQHOBJICHHE = JIOBEPUTEIbHBIX OTHOIICHUH MEXIy YYUTeNeM M €ero
YYCHHKAMH, CIIOCOOCTBYIOIIMX TO3UTHBHOMY BOCHPHSATHIO OOYYAIOIIMMHCS TEAarorn4ecKux
TpeOOBAaHUI YUWTEINs, MPHUBJICUCHUIO UX BHUMAHUS K OOCYKIaeMoil Ha ypoke HH(GOpMAaIHH,
aKTHBH3AIMH UX TI03HABATEIILHON 1EATEIBHOCTH,

. MPUMEHEHHE Ha YpOKE HWHTEPAKTUBHBIX (GopM paboThl  OOydYarOIIMXCS:
MHTEJUIEKTYaJIbHBIX HUIP, CTUMYJIMPYIOUIMX IMO3HABATEIbHYI0 MOTHUBAIMIO;  T'PYMIOBONH pabOTHI
Wi paboThl B TapaxX, KOTOpbIE yd4aT MIKOJbHUKOB KOMAaHIHON pabdoTe W B3aMMOICHUCTBHUIO C
IPYTUMU JETHMU;

WHUIIMMPOBAHUE W TOAJEPKKA  HMCCIEHOBATENbCKONH  NIESTEIbHOCTH
IOKOJIbBHUKOB B paMKax pcealn3alliid UMW HWHAWBUAYAJIbHBIX W TPYIHOBBIX HCCICAOBATCIBCKUX
MPOEKTOB, YTO JACT YYEHHKAM BO3MOXKHOCTh TPHUOOPECTH HABBIK CaMOCTOSTEIBLHOTO PEIICHUS
TEOpPETUYECKON NpOOIeMbl, HABBIK T€HEPUPOBAHHUS U OPOPMIICHHS COOCTBEHHBIX HJAEH, HABBIK
YBKUTEILHOTO OTHOIIEHHS K YYXHM HAEsIM, 0QOpPMIICHHBIM B pa0oTax APYTrHUX HCCIEI0BATEICH,
HaBBIK MYOJIMYHOTO BBICTYIUICHUS IEpe] ayIuTOpPHEH, apryMEHTUPOBAaHHUS M OTCTAaUBaHHs CBOEH
TOYKH 3PCHHUS.

Ne Tema pasgesa KOJ‘I{I;:::;TBO
1. [ToBTOpenue (anredpa 7-9 kaaccoB) 4
2. BBenenue B crepeoMeTpuio 3
3. [TapannenbHOCTh MPSIMBIX U MNIOCKOCTEN 14
4. UwucnoBbie GyHKITMH 5
5. Tpuronomerpuueckue GyHKIUN 23
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6. [lepneHUKyYIAPHOCTD NPSMBIX U IUNIOCKOCTEN 14
7. Tpuronomerpuueckue ypaBHEHHUs 9
8. MHoOrorpaHHuK" 8
9. [TpeoOpa3oBaHue TPUTOHOMETPHUECKUX BBIPAKEHUH 11
10 . Bexkrtops! B ipocTpaHcTBe 7
11. IIpousBoaHas 28
12. O6o0maroiiee MOBTOpeHHE Kypca reomeTpuu 3a 10 kiacc 5
13. OO6oOmatomiee  MOBTOpEeHHWE  Kypca  anreOpsl ©W  Hadvana 5
MareMaThdeckoro aHanmsa 3a 10 kiace
Bcero 136

14



