IIPOI'PAMMBI OT/IEJIBHBIX IIPE/IMETOB
Ipunoscenue k OOII COO

MareMaTHuKa
(anredpa u Haya/1a MATEMATHYECKOI0 AHAJIN3a, FTeOMETPHU)
I .HnannpyeMble pe3yJ’IbTaTbl O0CBOCHUHA yqeﬁﬂoro npenMeTa «MaTeMaTI/IKa (aﬂreﬁpa H HAYaJIla MATEMAaTHYC€CKOIro aHaJjin3a, FCOMeTpI/Iﬂ)».

JIMUHOCTHBIE:
JIn4HOCTHBIE pe3y/bTaThl B c(hepe OTHOIIECHN 00y4YalOIMXCH K cede, K CBOeMY 310POBbI0, K IO3HAHUIO Ce0s:

OpHEHTAIHS 00YJaOIIMXCs Ha JOCTIKEHUE JIMYHOTO CYACThS, PEaTH3aIHI0 MO3UTUBHBIX JKU3HEHHBIX TIEPCIIEKTUB, MHUIIMATHBHOCTD, KPEaTUBHOCTD,
TOTOBHOCTh M CIIOCOOHOCTH K TMYHOCTHOMY CaAMOOTIPEAETICHUIO, CIIOCOOHOCTh CTAaBUThH 1IEJIU M CTPOUTH )KU3HEHHBIE TJIaHBI,

TFOTOBHOCTb U CHOCOOHOCTH 00ecreuuTh ce0e U CBOUM OJIM3KUM JIOCTOMHYIO JKU3Hb B IPOLIECCE CAMOCTOSTEIbHOM, TBOPYECKOW U OTBETCTBEHH OU
NEeATEIbHOCTH;

TOTOBHOCTB U CIIOCOOHOCTh 00YYarOIIMXCs K OTCTauBaHUIO JINYHOT'O JOCTOMHCTBA, COOCTBEHHOI'O MHEHHUSI, TOTOBHOCTh U CLIOCOOHOCTH BbIPa0aThIBATh
COOCTBEHHYIO MO3UIUIO MO0 OTHOIIEHUIO K OOIIECTBEHHO-TIOIUTUYECKUM COOBITUSAM HPOIJIOrO M HACTOSIIEr0 Ha OCHOBE OCO3HAHMS U OCMBICICHHS
HUCTOPHUH, TyXOBHBIX [IEHHOCTEW U IOCTUKEHHI HAIIEH CTPaHBbI;

TOTOBHOCTb U CITOCOOHOCTH 00YHYaIOLINXCS K CAMOPA3BUTHIO U CAMOBOCIIUTAHHMIO B COOTBETCTBHHM C OOIEUETOBEYECKMMHU LIEHHOCTSIMU U UJeallaMU
Ipa)1aHCKOro 00IIecTBa, MOTPEOHOCTh B (PU3NUECKOM CAMOCOBEPLICHCTBOBAHHUH, 3aHATHUAX CIIOPTUBHO-0310POBUTEIBHON AEATEIbHOCTHIO;

NPUHATHE M pealu3alus LEHHOCTeH 370poBOro M Oe3omacHoro obpasza KHU3HHM, OEpexHOEe, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K
COOCTBEHHOMY (PU3MYECKOMY U IICUXOJIOTHYECKOMY 3/10POBbIO;

HENPUATHE BPEIHBIX MPUBBIYEK: KYPEHUS, YIOTPEOIEHHs alKOrosl, HApKOTHKOB.

JInuHoCTHBIE pe3yJbTaThl B cepe oTHOLIEeHNI o0y4yarommxcest kK Poccun kak k Ponune (OredectBy):

poccHiickas HACHTUYHOCTb, CIIOCOOHOCTh K OCO3HAHUIO POCCUICKON MIACHTUYHOCTHU B MOJUKYJIBTYPHOM COLIMYME, YyBCTBO MPHUYACTHOCTH K
HCTOPUKO-KYJIbTYPHOM OOLIIHOCTH POCCUICKOTO Hapoa U cyiboe Poccuu, maTpuoTu3M, TOTOBHOCTH K CiIyXeHH0 OTeuecTBy, €ro 3aluTe;

YBa)K€HUE K CBOEMY HaApOJy, 4yBCTBO OTBETCTBEHHOCTH Iepes PoauHo#, ropaoctu 3a ¢cBOM Kpaii, cBOX PonuHy, mpouioe U HacTosmee
MHOTOHAIMOHAIBHOIO Hapoaa Poccun, yBaxkeHHne K rocyAapCTBEHHBIM CUMBOJIaM (rep0, ¢iar, TiMH);

(dopMHpOBaHUE YBaXKEHHUS K PyCCKOMY S3BIKY KaK TOCYAapCTBEHHOMY s13bIKy Poccuiickoii deneparuu, SBIsIOMEMYCs OCHOBON pOCCUHCKOM
UJCHTUYHOCTHU U IJ1aBHBIM ()aKTOPOM HAIIMOHAIBHOI'O CAaMOOMPEEIICHNUS;

BOCIIUTaHHUE YBAXKCHUS K KYJIbTYpE, SI3bIKaM, TPAIUIMAM U 00bIYasiM HapOI0B, IpokuBatonnx B Poccuiickoii deneparum.

JInuHOCTHBIE pe3yJbTaThl B cdepe OTHOLICHUI 00y4alOIIMXCs K 3AKOHY, TOCYJIAPCTBY H K IPaKIaHCKOMY 001eCTBY:

TPpaXXJaHCTBCHHOCTD, I'paXJaHCKAA IMO3HUINA aKTUBHOI'O U OTBCTCTBCHHOI'O YJICHA pOCCPIfICKOl"O O6H_ICCTBa, OCO3HAKIIETO CBOM KOHCTUTYIUMOHHBIC



npaBa M OOA3aHHOCTH, YBaKAIOIIETO 3aKOH U MPABONOPAJOK, OCO3HAHHO IMPHHHUMAIOIIErO TPAJWLMOHHBIE HALMOHAJIbHBIE M OOIIEYET0BEYECKHE
IYMaHHCTUYECKHE U JEMOKPAaTUYECKHE IEHHOCTH, TOTOBOIO K yYacTHIO B OOIIECTBEHHOM JKU3HU;

IPU3HAHUE HEOTUYKAAEMOCTH OCHOBHBIX IIPAaB U CBOOO/ YeNIOBEKA, KOTOPBIE IPUHAAJIEKAT KAKJIOMY OT POXKJIEHUS, TOTOBHOCTb K OCYLIECTBICHHUIO
COOCTBEHHBIX TpaB M CBOOOA O3 HapylIeHHs MpaB M CBOOOJA JPYruX JIHIl, TOTOBHOCTH OTCTaMBaTh COOCTBEHHBbIE MpaBa M CBOOOJBI YeNOBEKAa W
rpaXKJaHWHA COIJIaCHO OOUIENPU3HAHHBIM IMPUHLMIAM M HOpPMaM MEKIYHapoJHOro InpaBa UM B cooTBercTBuM ¢ KoHcturynueit Poccuiickoi
Denepanyy, MpaBoBasi U MOJIUTUYECKAsi TPAMOTHOCTb;

MHUPOBO33PEHUE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKU U OOLIECTBEHHOW NMPAKTHKH, OCHOBAHHOE HA JUAJIOre KYJbTYp, a
TaKXe pa3InYHbIX (OPM OOLIECTBEHHOIO CO3HAHMUS, OCO3HAHUE CBOETO MECTA B MOJIMKYJIBTYPHOM MHUDE;

MHTEPUOPU3ALMsl LIEHHOCTEH NEMOKPAaTUU U COLUAIBHON COJIMAAPHOCTH, TOTOBHOCTH K JOTOBOPHOMY PErYJIMPOBAaHUIO OTHOIICHUN B IPYIIE WU
COLIMAJIBHOW OpraHU3aluu;

TOTOBHOCTH 00YYaIOIIMXCsl K KOHCTPYKTUBHOMY Y4YacTHIO B IPUHATHM PELIEHUH, 3aTparuBarovX UX MpaBa U HHTEPECHI, B TOM YHCIIE B PA3JIUYHbBIX
(opmax 0OILIECTBEHHOM caMOOpraHu3alui, CaMOYIPaBICHUs, OOILIECTBEHHO 3HAYMMOMH J1eITeIbHOCTH;

IPUBEPKEHHOCTh UAESIM MHTEPHAL[MOHAIN3MA, JIPYKObl, paBEHCTBA, B3aUMOIIOMOIIIM HAPOJOB; BOCIIMUTAHNUE YBAXXUTEJIbHOTO OTHOLIEHUS K
HaIlMOHAJILHOMY JJOCTOMHCTBY JIFOJIEH, UX UyBCTBaM, PEIUTHO3HBIM YOEXKIECHUAM;

TOTOBHOCTb 00YYaIOIIKXCs MPOTUBOCTOSITh UJICOJOTUHU SKCTPEMU3MA, HAlTMOHATIU3MA, KCEHOPOOUH; KOPPYILNU; AMCKPUMHUHALIUY 10 COLIMATIbHBIM,
PENUTHO3HBIM, PACOBBIM, HALIMOHAIIBHBIM IIPU3HAKAM U JPYTUM HETaTUBHBIM COLIMAIIBHBIM SIBIICHUSM.

JINYHOCTHBIE pe3yjabTaThl B C(])epe OTHOIIEHUH Oﬁy‘lalOHII/[XCH C OKPYyKAIOIIUMHU JIOAbMU:

HPaBCTBCHHOC CO3HAHUC U MMOBCACHUC HAa OCHOBC YCBOCHUA O6HI€‘-I€J'IOB€‘I€CKI/IX HGHHOCTGI\/'I, TOJICPAHTHOT'O CO3HAHUSA W MOBCACHUSA B IMOJIUKYJIBTYPHOM
MHPE, TOTOBHOCTHU U CITOCOOHOCTH BECTH Auajior ¢ ApyruMu JroAbMH, JOCTUT'AThL B HEM B3aUMOIIOHUMAHUA, HAXOANUTDh 06H_[I/Ie eI U COTPYAHNUYATh JJI1
UX JOCTHXCHHA,

MNPUHATUC TYMAHUCTUUCCKUX HCHHOCTCﬁ, OCO3HAHHOC, YBAXKUTCIBHOC U I[06pO)KCJ'IaTeJIBHOC OTHOLICHUEC K APYromMy 4YCJIOBCKY, €TI0 MHCHHUIO,

MHPOBO33PEHUIO;

CIOCOOHOCTH K COMEPEKUBAHUIO M (DOPMHUPOBAHKE MO3UTHBHOTO OTHOIICHUS K JIFOJASM, B TOM YHUCIIE K JIMIIaM C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU
3I0pOBbSl ¥ MHBAIHJAM; OEpEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PHM3UYECKOMY U MCHUXOJOTHYECKOMY 3JI0POBBIO JAPYTUX JIIOJEH,
YMEHHUE OKa3bIBAThH MEPBYIO MOMOIIIb;

dbopMupOBaHUE BBIpAKEHHOW B TIOBEICHWH HPABCTBEHHOU MO3UIIMH, B TOM YHCJE CIOCOOHOCTH K CO3HATEIHHOMY BBIOOPY 100pa, HPABCTBEHHOTO
CO3HAHUSA U IMOBCACHHA Ha OCHOBC YCBOCHHA O6HI€'—IGJ'IOBG'—I€CKI/IX HeHHOCTeﬁ 1 HPABCTBCHHBIX YYBCTB (quTI/I, aojira, CripaBCaAJIMBOCTU, MUJIOCEPANA U
TPYKETIOOUS);

pa3BUTHE KOMIETEHIINI COTPYTHUYECTBA CO CBEPCTHUKAMU, AETHbMH MJIAIILIET0 BO3PACTa, B3POCIBIMU B 00pa30BaTEIbHOM, OOIIECTBEHHO MOJIE3HOH,
y4eOHO-HCCIIeI0BATEeNIbCKON, MPOSKTHOW U APYTUX BUAAX JIE€ATEIHHOCTH.
JIMYHOCTHBIE Pe3yJabTaThl B c)epe OTHOIIEHUI 00y4AaIOIIMXCS K OKPY:KAIOIIEeMYy MUPY, KMBOW MPHUPO/Ie, XyA0KeCTBEHHOH KYJbTYype:

MHUPOBO33pPEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYUMOCTH HAyKU, TOTOBHOCTb K HAy4YHO-TEXHUYECKOMY TBOPYECTBY,



BJIaJICHUE JIOCTOBEPHOU MH(OpMAIIMEl O MepeOBbIX TOCTHKEHUAX U OTKPBITUSX MUPOBOI U OTEUECTBEHHOM HAyKH, 3aMHTEPECOBAHHOCTh B HAyYHBIX
3HaHUAX 00 yCTpPOMCTBE MUpa U OOIIECTBA;
TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO, B TOM YHCIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUH BCEH JKM3HH, CO3HATENIbHOE OTHOIICHHE K
HENPEPbIBHOMY 00pa30BaHMIO KaK YCIOBHUIO YCIIEIIHOM MPO(pECCHOHATBLHON 1 00IIECTBEHHOH e TeIbHOCTH;
9KOJIOTHYECKas KyJbTypa, OepeKHOe OTHOLICHHS K POJAHOM 3emye, MPUPOAHbIM OorarctBaM Poccuu ¥ MHpa; NOHMMaHUE BIMSIHHUS COIMAIBHO-
HYKOHOMUYECKHUX MPOIIECCOB HA COCTOSHUE IIPUPOIHOM U COLMAIbHON CpeJibl, OTBETCTBEHHOCTD 3@ COCTOSIHME IIPUPOJIHBIX PECYPCOB; YMEHUS U HAaBBIKU
pa3zyMHOI0 IPUPOIONOIL30BaHUS, HETEPIIMMOE OTHOIICHUE K ACHCTBUSIM, IPUHOCALINM BpPel SKOJOTHH; MPUOOPETEHHE OMbITa 3KOJIOr0- HAapaBIeHHON
JESITEIIbHOCTH;
ACTETHYECKOE OTHOLLIEHUS K MUPY, TOTOBHOCTb K 3CTETUYECKOMY 00yCTPOICTBY COOCTBEHHOTO OBbITA.

JInuHoCTHBIE pe3yJIbTaThl B cepe OTHOLIEHH I 00y4aIOIIMXCSl K ceMbe U POAUTEISIM, B TOM YK cJ/ie MOAT0TOBKA K ceMeiiHOM KM3HM:

OTBCTCTBCHHOC OTHOMICHUEC K CO3AaHUIO CCMbH Ha OCHOBC OCO3HAHHOT'O IPHUHATUA IICHHOCTEH CeMEHHOM KU3HU,
MOJI0XKUTEIbHBIMN 06p213 CCMbHU, POOAUTCIILCTBA (OTI_IOBCTBa n MaTepI/IHCTBa), HHTCPHUOpHU3aINA TPAJUIUOHHBIX CEeMEHHBIX HCHHOCTeﬁ.

JINYHOCTHBIE pe3yJabTaThl B C(])epe OTHOIICHUSA oﬁyqamumxcﬂ K Tpyay, B cq)epe COIMATbHO-I)KOHOMHUYECKHUX OTHOILIEHUIA:

yBa)K€HUE KO BCceM (popMaM COOCTBEHHOCTH, TOTOBHOCTD K 3aIIIUTE CBOCH COOCTBEHHOCTH,

OCO3HAHHBIN BEIOOp Oyaymiel mpodeccuu Kak myTh U CIIOCO0 peann3ain COOCTBEHHBIX )KU3HEHHBIX TIJIAHOB;

TOTOBHOCTH 00YyUaIOIIMUXCsl K TPYJ0BOI NpodeccHoHaIbHON esITEIbHOCTH KaK K BO3MOYKHOCTH yYacTHs B PELICHUU JIMYHBIX, OOIECTBEHHBIX,
roCy/1apCTBEHHbIX, OOIIIEHAIIMOHATIBHBIX IIPOOIIEM;

HOTPEOHOCTh TPYIUTHCS, YBaXKEHHUE K TPYIy U JIIOASM TpyJa, TPYJIOBBIM JTOCTUXEHUAM, JOOPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE
OTHOIIEHHE K Pa3HbIM BUJaM TPYJIOBOU JNESATENbHOCTH;

TOTOBHOCTb K CAMOOOCTYKMBaHUIO, BKIIIOUYasi 00yUEHHE U BBIITOJIHEHUE IOMAIIHUX 00sI3aHHOCTEH.

JInuHocTHBIE pe3yabTaThl B cepe GU3nIecKoro, NCUX0JI0rH4ecKoro, COHAIbHOI0 H aKaJAeMU4ecKOro 0,1aronory4us 00y4aommxcs:

buznyecKoe, HMOIMOHATBHO-TICHXOJIOTUYECKOE, COIIMATFHOE OJIaronony4yre 00yqarmuxcs B )KU3HA 00pa30BaTEIbHON OpraHn3allii, Oy IIEHUE
JETHMHU 0€30MaCHOCTH | TICUXOJIOTHYECKOT0 KoM(popTa, HHPOPMAITMOHHON 0€30MacHOCTH.

METAIIPEJMETHBIE pe3yabTaTsl
Pecynamuenvie ynueepcanvhvie yuednble oeiicmeus
BbInyCKHUK Hay4YuTCH:
CaMOCTOSITEIIHO OIPEIENIAT LENH, 3aaBaTh IapaMEeTPhl U KPUTEPHH, 110 KOTOPBIM MOKHO OIIPEJEINTb, YTO LIEIb JOCTUTHYTA;

OLCHUBATh BO3MOXXHBIC ITOCIICACTBUA JOCTHKCHUA MOCTaBJICHHOM OCJIn B ACATCIBHOCTH, COOCTBEHHOM KU3HHU U )KU3HHU OKpYyIKaromux JIIO,[[GI;'I,
OCHOBBIBasICh Ha C006pa)KeHI/I5IX OTUKH U MOPAJIN;



CTaBUTH U (OPMYIUPOBATH COOCTBEHHBIE 33]]a4l B 00pa30BaTEIbHON IEATEIbHOCTH U )KU3HEHHBIX CUTYallUsX;

OLIEHUBATh PECYPCHI, B TOM YHCJIE BPEMS U JPyTUe HeMaTepUalIbHbIE PECYPChl, HEOOXOAUMBIE TS TOCTHYKEHUS TIOCTABIICHHOM 11eJIN; BRIOUPATh
IyTh JOCTHXKCHMS LIE€IU, IUIAHUPOBATh PELICHUE II0CTABIEHHBIX 3a1a4, ONTUMHU3MPYS MaTCpHUAJIbHbIE M HEMaTepUabHBbIE 3aTpaThl;
OpraHu30BbIBaTh 3()(PEKTUBHBIN OUCK PECYpPCOB, HEOOXOIUMBIX JUI JOCTHKEHHS MOCTABICHHOM 1EIH;

COIIOCTABJIATH IIOJyYEHHBIN PE3YJIbTAT ACSATEIBHOCTH C IOCTABICHHON 3apaHee LEIIbIO.

Ilo3nasamenvhule ynugepcaivnule yueonvle 0elicmeus
BbInyCKHUK HAYYMTCS:

UCKaTh YU HAXOJUTh OOOOIICHHBIE CIIOCOOBI PEIICHUS 33]a4, B TOM YHCJIE, OCYIIECTBIATh Pa3BepHYThI HHPOPMAIIMOHHBIA MTOUCK M CTaBUThH Ha €ro
OCHOBE HOBBIC (yueOHBIC U TIO3HABATEIILHBIC) 3a/1a4H;

KPUTHYCCKH OIICHUBATh W HMHTEPIPETUPOBATH HWHGOPMAIUMIO C PAa3HBIX [O3WIMNA,  PAClO3HaBaTh M (UKCHPOBATH IPOTUBOPEUUS B
HH()OPMALMOHHBIX HCTOYHUKAX;

UCIIOJIb30BATh PA3IMYHBIC MOJCIHHO-CXEMATHUECKHUE CPEJICTBA ISl MPEACTABICHUS CYIIECTBEHHBIX CBS3CH M OTHOIICHUH, a TaKKe MPOTUBOPCUHH,
BBISIBJICHHBIX B MH()OPMAIIMOHHBIX UCTOYHHUKAX;

HAXOJWTh U MPUBOJUTH KPUTUYECKUE apPTYMEHTHI B OTHOIICHUU JACUCTBHHA U CYXJICHUH JPYroro; CIIOKOWHO U Pa3yMHO OTHOCHUTBCS K KPUTHUECKUM
3aMe4YaHUsIM B OTHOILIIEHUH COOCTBEHHOTO CYXKACHUS, pacCCMaTPUBAaTh UX KaK PECYpC COOCTBEHHOT'O Pa3BUTHS;

BBIXOJIMTH 32 PaMKH Y4eOHOTO TpeaMeTa W OCYIICCTBISATH IIeJICHANPABICHHBIA TOMCK BO3MOXKHOCTEH JIst IIUPOKOTO TIEPEHOCa CPEJICTB U
CIIOCOOOB JCHCTBUS;

BBICTPaUBATh WHIMBHIYATHLHYI0 00pa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAsE OTPAHUYCHHUS CO CTOPOHBI PYTHX YYACTHUKOB U PECYpPCHBIC
OTpaHUYECHHUS;

MEHSTh U yIeP)KUBATh Pa3HbIC MO3HIIMH B [IO3HABATEIIHHON JICITEITLHOCTH.

Kommynuxamuensle ynugepcanvhwle yueonole 0eiicmeus

BbInyCKHUK HAY4YHTCS:

OCYIIECTBIISITH JETOBYI0 KOMMYHHUKAITMIO KaK CO CBEPCTHHKAMM, TaK W CO B3POCIBIMU (Kak BHYTpH 00pa30BaTENIbHOW OpraHM3aliH, TaK U 3a €e
npenenamu), MoAOUpaTh MApTHEPOB I JEJIOBOM KOMMYHHKALMU MCXOIS M3 COOOpaKeHUH pe3yabTaTHBHOCTU B3aUMOJCHCTBUS, a HE JUYHBIX
CHUMIIATHI;

IIPY OCYILECTBICHUU TPYNIOBON pabOThI OBITh KaK PYKOBOJIUTENEM, TaK M YJICHOM KOMaH/Ibl B pa3HBIX POJISIX (TeHEepaTop UeH, KpUTUK, UCTIOTHUTEb,
BBICTYIAIOLIUH, KCTIEPT U T.1.);

KOOPJIMHHUPOBATH U BHIOIHATH paboTy B YCIOBHUSX PEAlbHOT0, BUPTYaIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMO/ICHCTBHS;

pa3BepHYTO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY 3PEHHUS C MCIIOJIb30BAaHHEM aJCKBATHBIX (YCTHBIX U MUCHMEHHBIX) S3BIKOBBIX CPE/ICTB;

pacno3HaBaTh KOH(QJIMKTOTCHHbBIE CUTYyalluH U IPEAOTBPAIAaTh KOH(MIMKTHI JO X aKTUBHOU (pa3bl, BEICTPAUBATH JIEIOBYIO U 00pa30BaATEIbHYIO
KOMMYHUKAIIIO, H30€erast JTHYHOCTHBIX OLEHOYHBIX CY>KICHHM.



INPEJMETHBIE pe3yibTaThl 0CBOCHUSA
«MaremaTnka (ajaredpa u Ha4aJIa MATEMATHYECKOI0 aHAJIN3a, TeOMEeTPHS)» HA YPOBHE CpPeHero o0mero 00pa3oBaHus:

ba3oBblii ypoBeHb

«IIpo0JieMHO-(PYHKIMOHAIbHBIE Pe3YJbTATHD)

Yri1y0/1eHHBIH YPOBEHb

«CucreMHO-TeopeTHYECKHE Pe3YIbTATHI»

Paszpnen |. BBINyCKHUK Hay4HMTCS I11. BoImycKHUK MOJYYHT 1. BoINyCKHUK HAy4HTCsl V. BbIyCKHMK NOJTy4YUT
Bo03M0KHOCTH HAYUYMTHCS B03M0KHOCTH HAYUMTHCS

Hesan Jns ucnosib30BaHus B Jna pazeumus mviuinenus, Jliist ycrienrHoro npooinKeHust | /[ns obecneuenus

OCBOECHHA MIOBCEIHEBHOM JKU3HU U UCNONIL308AHUS 8 NOBCEOHEBHOU | 00pa30BaHUs 603MONCHOCIU YCNEUHO20

npeaMera o0ecrnieueHns BO3MOXHOCTU JHCUZHU IO CIELUATbHOCTSIM, nPoOondHCeHUs 00PA3068aHUs NO

YCTEIIHOTO MPOI0JDKEHUS
00pa3zoBaHus 110
CHEIHUATBHOCTSIM, HE CBSI3aHHBIM
C TMPUKJIATHBIM KCIIOJIb30BaHHEM
MaTeMaTHKU

u obecneuenus B03MOHCHOCIU
VCREUtH020 NPOOOIIHCEHUS.
obpaszosanus no
CNeYuanbHOCMM, He
CBA3AHHBIM C NPUKTAOHBIM
UCNONb308AHUEM MAMEMAMUKU

CBA3aHHBIM C IMPUKJIAIHBIM
HCIIOJIB30BAaHUECM MAaTCMAaTUKH

CReYUAIbHOCMSIM, CES3AHHBIM C
ocyujecmeneHuem HayuHou u
Uccne008amenbCeKoll
desmenvHoCmu 6 obracmu
MAMEeMAMUKY U CMEINCHBLX
HayK

TpebGoBanus K pe3yabTaTam




Inemenmot
meopuu
MHOICECE
u
mamemamu
yeckoil
J102UKU

OnepupoBaTh Ha
6a3zoBoMypoBHe'
MOHSTUSMH: KOHEYHOE
MHO’K€ECTBO, SJIEMEHT
MHO>KECTBA,
IIOJIMHOKECTBO,
nepeceyeHue u
00bECIMHEHNEC MHOYKECTB,
YHCIIOBbIE MHOKECTBA HA
KOOPJIMHATHOM IPSIMOW,
OTpE30K, HHTEPBAJ;

orepupoBaTh Ha 6a30BOM
YpOBHE OHATUSMU:
YTBEpKJICHHE, OTPUIIAHNE
YTBEPKACHUSI, UICTUHHBIE
U JIO)KHBIE YTBEPIKICHUS,
MIPUYNHA, CTIECTBUE,
YACTHBIN cITydail 0011ero
YTBEPKIACHHUSI,
KOHTPIIPUMED;

HaXOJIUTh NepecedeHue 1
00BbeIMHEHNE ABYX
MHOYECTB,
NpeJICTaBICHHBIX
rpaduyecKu Ha YUCIOBOM
IPSIMOM;

CTPOUTH HA YUCIIOBOM
IPSAMOM TOJAMHOKECTBO
YHCIOBOTO MHOXKECTBA,
3aIaHHOE MPOCTEUIIINMU

Onepupoeamb NOHAMUAMU.
KOHe4YHoe MHOIMHCECM B0,
Onemenm MHOIMHCEeCmeada,

NOOMHOJICECMB0, nepecedenue
U 0bOveouHeHue MHONCECMS,
YUCI06ble  MHOJCECMBAd  Hd
KOOPOUHAMHOU NPAMOl,
ompe3ox, uHmepesal,
NOJIYUHMEPBAN, NPOMENCYMOK
CBbIKOIOMOU MOYKoU,
epaguueckoe npeocmasienue
MHOJICECME8 HA KOOPOUHAMHOLL
NAOCKOCML,

onepuposama NOHAMUAMU:
ymeepoicoenue, ompuyanue
ymeepoicoenus, UCMUHHblE U
JIOJICHbLE ymeepotcoenus,
npuYUHa, cnedcmeue,
yacmuulll  cayuar  obuge2o
ymeepoicoenus, KOHMp
npumep,

npoeepsAmy  NPUHAONEHCHOCHIb
dNeMEHMam MHONCECMEBY;

CBobonHO  omepupoBaTh
HOHSTUSIMU: KOHEYHOE
MHOXXECTBO, DIIEMEHT
MHOJKECTBA,
MIOJIMHOKECTBO,

MEPECCUCHUC, O6’be,I[I/IHCHI/Ie
u Pa3sHOCTb MHOXKCECTB,
YHCJIOBBIC MHOXECCTBA Ha

KOOPJAMHATHOU IIPSIMOY,
OTPE30K, WHTEpBaJ,
IIOJIyHHTEpBAaJl,
MIPOMEXYTOK C BBIKOJIOTOM
TOYKOH, rpadguieckoe
MPEACTABICHUE MHOXECTB
Ha KOOPAMHATHOMN
IIJIOCKOCTH;

3a/1aBaTh MHOECTBA
IIEPEUYHCICHUEM u
XapaKTEPUCTHUYECKUM
CBOMCTBOM;

OTIEpUPOBATh  MOHATUSMH:
YTBEP)KICHUE, OTpULIAHHE

Jocmudicenue pezyiomamog
pasoena ll;

onepuposamv NoHsIMuem
onpeoenenus, 0CHOBHbIMU
suoamu onpeoenenuil,
OCHOBHBIMU BUOAMU
meopem;

NOHUMAMb CYMb KOCBEHHO20
ooxazamenbcmed;

onepuposamv NOHAMUAMU
CUEMHO20 U HeCUeMHO20
MHOdHCECMBA,

NPUMEHSIMb Memoo
MamemamuyecKoll
UHOYKYUU 015 NPOBEOEHUs.
paccysicoenui u
00KA3amenbcms u npu
peuteHuu 3a0ad.

B nosceonesnoil srcuznu u npu
U3yYeHuu opyeux
npeomemos:

UCNONb308AMb MEOPEMUKO-
MHOICECTNBEHHDILL S3bIK U
AZBIK N02UKYU OJI51 ONUCAHUS
PeanbHuIX NPOYeccos u
AGNeHULL, NPU peueHuu
3a0ay opyaux y4eoHvIx
npeomemos




YCIIOBUSIMU;

pacro3HaBaTh JIOKHbIE
YTBEPKACHHUS, OIIUOKU B
paccyX/IeHHUsX, B
TOM 4YHCIIE C
UCIIOJIb30BAHUEM KOHTP
IIPUMEPOB.

B nosceonesnoti scusnu u
npU U3yYeHuu opyeux

npeomemos:

— HCIIOJIb30BaTh YHCIIOBBIC
MHO’KECTBa Ha
KOOPIAMHATHOW  IPSIMOWU

JUIsl ONMCAHUS PEATbHBIX
MPOLECCOB USBJICHUI;

— NPOBOJUTH JJOT'MYCCKUEC
paccyXJIeHHs B
CUTYyalMsIX ITOBCEIHEBHOU
JKU3HU

— HaxoOumv  nepeceueHue U
00veouHenue MHOJCeCcms, 6
MmoM uucie NnpeoCcmasieHHbIX

epaguyuecku  HaA  YUCTOBOU
npAMOU U HA KOOPOUHAMHOU
NIOCKOCMU;

— nposooums  0oKazamesbHvle
paccysicoenus ons
000CHOBaHUS ucmuHHocmu
VMEEePHCOeHU.

B nosceonesnoti sorcuznu u npu
U3yyeHuu Opy2ux npeomemos:

—  UCNONb308aMb yucnosvle
MHOICeCmsa Ha
KOOPOUHAMHOU NPAMOU U HaA
KOOPOUHAMHOU NIOCKOCMU ONl5
ONUCAHUS PeaTbHbIX NPOYECCO8
U AGIEeHUU;

— nposooums  OoKazamejbHbie
PACCYHCOeHUus 8  CUMYayusx
NOBCEOHEBHOU HCUZHU, NPU
peuieHuu 3a0a4 u3z opyaux

YTBEPKACHHUSA, HICTUHHBIC 1

JI0KHBIE YTBEPKIACHUS,
NpUYKHA, CIIC/ICTBHE,
YAaCTHBIM Ciy4ail 00IIero
YTBEPIKIACHHS,
KOHTPIPUMED;

— MPOBEPSITH
MPUHA/IC)KHOCTh YJIEMEHTA
MHOYECTBY;

— HaxOoIuTb IMEpPCCCUCHUEC U
OGLGI{I/IHCHI/IG MHOXCCTB, B

TOM qucie
MPEICTaBICHHBIX
rpadUuecKy Ha YUCIIOBON
NpAMOM u Ha

KOOPJAMHATHOM IIOCKOCTH;
— TMPOBOJUTH JOKA3aTEIbHbIC

paccyXIeHus JUTSt
000CHOBAaHHS HCTUHHOCTHU
YTBEPXKIACHUM.

B noeceownesnoui scuznu u npu
usyueHuu opyaux
npeomemos:




npeomemos

UCIIOJIB30BaTh  YHUCIJIOBbIE
MHO’KECTBA Ha
KOOPJAMHATHOMU NPSMOU U Ha
KOOPJMHATHOMN
IJIOCKOCTH U1l  OIHMCAHUS
pEaIBHBIX  IPOLIECCOB H
SIBIICHUI;
IIPOBOJIUTH JI0KA3aTEIIbHBIC
pacCcyXJIeHUs B CUTYyalHsX
IIOBCEJHEBHOM >KW3HU, IpHU
pEILIEeHNN 3aa4 U3 Jpyrux
IIPEAMETOB

Yucna u
GbIpasrceHus

OnepupoBaTh Ha 6a30BOM
YPOBHE TIOHSTHSIMH:
eJI0€ YHCIIO, IeTUMOCTh
qucell, OObIKHOBEHHAS
IpoOb, TeCATUIHAS
JIpo0b, palioOHAILHOE
YHCIT0, TPUOIMKEHHOE
3HAYCHHUE YUCIIA, YaCTh,
JIOJIsl, OTHOIIICHUE,
MIPOIICHT, ITOBBIICHUE U
MOHIDKEHUE Ha 3a/IaHHOE
YHCIIO MPOIICHTOB,
Macirao;

Ceob00mn0 onepuposamu

NOHAMUSMU. Yelloe YUCTO,
0enuUMoCmo yucei,
00bIKHOBEHHAsL OPOOb,
oecamuunas opoow,
PAYUOHATbHOE YUCTILO,
NpUOIUINCEHHOE 3HAYEHUE
yucia, 4acmo, 00JIA,
OmHoOweHUe, NPOYEHM,
noeblleHUe U NOHUNCEHUE HA
3A0aHHOe YUCTIO NPOYEHMO8,
macumao,

npUBOOUMb NPUMEPLL YUCEIL C

CBo0O01HO ONepupoBaThH
MOHATUSIMHM:  HaTypaJibHOE
qHCIIO, MHOXECTBO

HATYpaJIbHBIX YHCEIN, 1IeJ0e
YUCIIO, MHOYECTBO ILIEIBIX
Yucell, OOBIKHOBEHHAS
JIpo0b, JeCSITHYHAsT IpOOb,
CMEIIaHHOE YHUCIIOo,
paroHaIbHOe YUCIIO,
MHO’KECTBO PallMOHATBLHBIX

Jocmuoicenue pezyiomamog
pazoena ll;

€c80000HO onepuposamo
YUCTOBBIMU MHONHCECTNBAMU
npu pewlenuy 3a0au,

HOHUMAMb NPUYUHBL U
OCHOBHble uoeu
PAcuuperus YUCL08blX
MHOJHCECNS,

61ademsv OCHOBHbIMU
HOHAMUAMU MeopUl
oenumocmu npu peuleHuu
CMAHOAPMHbBLX 34044




OTIEpUpPOBATh Ha 6a30BOM
YPOBHE MOHATUSAMHU:
jorapudm yucia,
TPUTOHOMETPHUYECKAs
OKPYXHOCTb, TpajlycHast
Mepa yriia, BeTHunHa
yTi1a, 3a1aHHOTO TOYKOM
Ha TPUTOHOMETPUYECKOU
OKPYXHOCTH, CHHYC,
KOCHHYC, TAHTCHC U
KOTaHT'€HC YTJIOB,
MUMEIOIIUX TIPOU3BOJIBHYIO
BEJIMYUUHY;

BBINOJIHATH apu(METHUECKHIE
NEHCTBUS C LIETIBIMU U
panroHaIbHBIMU
qHCIIaMU;

BBITTOJIHSATH HECIIOXKHBIE
npeoOpazoBaHus
YHCIIOBBIX BBIPAKEHUH,
coJiepXKaliX CTETIeHN
Yyuce, TH00 KOPHU U3
qucen, JT100 Jorapu@mbl
qrcen,;

CpaBHUBATH paIlOHATHHbBIE
YHUCIIa MEXIY COOOi;

OIICHUBATh U CPABHUBATH C
panroHaTEHBIMHU
YHCIIaMU 3HAUCHUS IIeITbIX

3A0AHHbIMU CBOUCTNBAMU
0eUMOCmu;

onepuposaniv NOHAMUAMU.

Joeapughm uucna,
MPUSOHOMEMPULECKAsL
OKPYIHCHOCMb, PAOUAHHAS U
2paodycHas mepa yaua,
8enuyUHa yand, 3a0AHHO20
MOUKOU HA
MPULOHOMEMPULECKOT

OKpYotCHOCmMU, CUR)YC, KOCUH)C,

MAHSeHC U KOMAHSEHC )2ll086,
umerwux npou3eosibHyr0

BEIUYUHY, YUCIA € U TT;

8bINOIHAMb apupmemuueckue
oelicmeusi, couemas yCmmole u
NUCbMEHHbLE NPUEMB,
npUMeHsisi npu

Heobxooumocmu
BbLIYUCAUMENIbHBLE
ycmpoucmea;

HAX00UMb 3HAYEHUS KOpHA

HAmMypaivbHol cmeneu,
cmenenu ¢ payUuoOHaIbHbIM
nokasamesnem, loeapugma,
UCNONL3YS NPU
Heobxooumocmu
BLIUUCTUMENIbHbLE
ycmpoucmea;

YHCced, HppanMoHaIbHOE
YUCJI0, KOPEHB CTEIIEHU N,
JIECTBUTEIILHOE 9HCII0,
MHOECTBO
JIEHUCTBUTEIIPHBIX  YHCET,
reoMeTpuyeckas
HUHTEpHpeTanus
HATypaJIbHBIX, LICNIBIX,
palMOHAIbHBIX,
JICHCTBUTCIILHBIX YHCEIT;
MMOHMMaTh W  OOBICHATH
pa3zHUILY MEXIY
MMO3HITHOHHOMN u
HETIO3UIIMOHHON
CHCTEMAaMH 3aM1CH YHCEII,
MEPEBOJIUTh  YHCIIA u3
OJHOH CHCTE€MBI 3aIliCH
(cucreMbl cuucieHHs) B
ApYTyto,

JIOKa3bIBaTh n
HCIIOJI30BaTh MPU3HAKU

ACIIMMOCTU CYMMBI U

umemu b6az06vle
npeocmasieHus o
MHOCECmEe KOMNAEKCHbLX
yucej,

Cc80000HO 6bINOIHAMb
modicoecmeertble
npeobpazosanus
MPUSOHOMEMPUYECKUX,
Jno2apu@muieckux,
CMeneHHbIX BbIPANHCEHUL,

enadems hopmynou buHoma
Hbvromowna;

npUMeHsAms NPu peuleHuu

3a0a4 meopemy o
JIUHENIHOM NpeoCmagieHuu

HOI;

NPpUMEHRAMb Npu peuleHuu

3a0au Kumaitickyio

meopemy 006 ocmamxax;

NPpUMEHAMb NPU peuleHuu
3aday Manywo meopemy
Depma;

yMemb 8bINOJIHAMb 3ANUCD
YUCIa 8 NOZUYUOHHOU
cucmeme CHUCIeHUs,

NPUMEHAMb NPU peuleHuu
3a0au meopemuxo-
YuCn08ble PYHKYUU: YUCIO
u cymma oenumernetl,




CTEMEeHEN Yucen, KOpHen
HaTypaJIbHOM CTEIICHU U3
yucell, JIorapuhmMoB
4KCell B IPOCTBIX
CIIyyvasx;

n300pakaTb TOUKAMH HA
YHCIIOBOM MPSIMOM 1EeJIbIE
Y pallMOHAJIbHBIE YHCIIA;

n300paxarh TOUKaMH Ha
YUCJIOBOU NPSIMOM LIEJIbIE
CTENEHU YHUCEIl, KOPHU
HaTypaJIbHOM CTEIIEHU U3
qrced, JIOrapuMbl Yrce
B IIPOCTHIX CIyYasx;

BBINIOJIHSTh HECIIOKHBIE
npeoOpa30BaHUs LETBIX U
JTPOOHO-PALIMOHATBHBIX
OYKBEHHBIX BBIPAKEHUII;

BBIPAXKATh B MPOCTEHIINX
ClIydasiX U3 paBeHCTBa
OJIHY IEPEMEHHYO Yepe3
JpyTue;

BBIYHCIIATH B IPOCTHIX
CIIy4asiX 3HaYeHUs
YHCIOBBIX U OYKBEHHBIX
BBIPAKECHH,
OCYILECTBIIASA
HE0OXO0IUMbIE
MIOJICTAHOBKH U

noJjib306anvcCA 01/;€HK01/? u

NPUKUOKOU NPU NPAKMUYECKUX
pacuemax;

npoeodumb no U36eCniHbim

popmynam u npasuram
npeoopazosanusi OyK8eHHbIX
BbIPAIICEHUL, BKIIOUAIOUJUX
cmeneHnu, KOpHU, 102apugdmvl u
mpucoHoMempuyecKue

@yHuryuu;

HAX00UMb 3HAYEHUS YUCTOBbIX U

OYKBEHHBIX BbIPAIICEHULI,
ocyujecmenss Heobxooumvle
NOOCMAHOBKU U

npeoopazosanus;
uzobpaxcamev — cxemamuyecKku
Yeon,  6enuvuHa - KOmopoz2o

gblpadicena 6 2epadycax unu
paouanax;

UCNOIL306AMb NPU PEULeHUU
3a0ay  mabdauyHbvle 3HAYeHUs
MPUSOHOMEMPUYECKUX
@yHKyull yenos;

BbINOHAMb NEPeO0 GENTUUUHDL
Vena uz paouarHHou mepvl 8

MIPOU3BEICHUS npu
BBIIIOJIHCHUU BBI‘{I/ICJICHI/Ifl
U PCIICHUH 3a7a4;
BBIIOJIHATH OKpYTJICHHE
paI_II/IOHaJIbHBIX nu
HUPPALMOHATILHBIX YHCENI C
3aJJaHHOM TOYHOCTBIO;

CpPaBHHBATH
NEHCTBUTENbHBIC qucia
pa3HBIMH CITIOCO0AMU;
YIOPSAI0YUBATH qHCIIa,
3anucaHHbIe B BUJIE
O0OBIKHOBEHHOM u
JIECATHUYHON pobu, uucia,
3aIMCaHHbIC c
UCIIOJIb30BaHUEM
apudmernyeckoro
KBaJIPaTHOTO KOPHS,

KOpHEH cTeneHu 00bIe?;

Haxogute HOJ[ m HOK
pasHbIMH  criocobaMu |
WCII0JIH30BATh UX MPHU

¢ynxyuro Dinepa;,

NpUMEHSAMb NpUpeuLeHun
3a0a4 yentwvle Opoou;

NPUMEHAMb NPpUpeuLeHun
3a0a4 MHO20YJIeHbl C
OeticmeumenbHbIMU U
yenvimu
K03 Ppuyuenmamu,

61a0emob NOHAMUAMU
NPUBOOUMBIU U
HenpusoOUMbILL MHO2OUNEH
U NPUMEHMb UX npu
peuteHuu 3a0au,

NPUMEHIMb NPU PeuleHUU
3a0au OCHOBHYIO meopemy
aneebpuol;

APUMEHSIMb NPU PeUleHUU
3a0ay npocmeniuiue
@YHKYUU KOMNAEKCHOU
nepemeHHou Kaxk
2eomempuyeckue
npeoodpazosams




npeoOpa3oBaHMs;

M300paXkaTh CXEMaTUYECKU
yTOJ1, BEJIMYMHA KOTOPOTO
BBIpaXXCHA B TpajIycax;

OLICHUBATh 3HAKH CUHYCA,
KOCHHYCa, TAHT'€HCa,
KOTAHT€HCA KOHKPETHBIX
YTJIOB.

B nosceonesnotl scusmu u
npu uzyueHuu opyaux
VueOHbIX npeoMemos:

BBITIOJIHATh BBIYMCIICHHS IPU
pCIICHUY 3a/1a4
HPaKTHYECKOTO
XapakTepa;

BBITIOJTHATH MIPAKTUYECKUE
pacyeTsi ¢
UCTIOJIb30BaHUEM TIPU
HE00X0IUMOCTH
CIIPaBOYHBIXMATEPHAIIOB
Y BBIYUCITUTEIBHBIX
YCTPOWCTB;

COOTHOCHUTD PeabHbIC
BEJINYMHBI,
XapaKTePUCTHKH
00BEKTOB OKPYKAIOLIETO
MHpa ¢ X KOHKPETHBIMU
YHCJIOBBIMH 3HAYCHUSIMH;

2paodycHyto u 0OpamHo.

B nosceonesnoii socusnu u npu

usyueHuu Opyaux yueOHvix
npeomemos:

BbINOIHAMb OCUCMEUS C

YUCTIOBBIMU OAHHBIMU NPU
peuteHuu 3a0ay
NpaKmu4ecko2o xapakmepa u

3a0ay U3 pa3iuyHsix ooracmett

3HAHULL, UCNONIL3YSL NPU
HEe0OX00UMOCMU CNPABOYHbBIE
mMamepuansl u
BbIUUCUMENIbHbLE
ycmpoucmaea;

oyerueantsb, cCpasrueanv u

UCNONb306aMb NPU PeULeHUU
NPAKMU4ecKux 3a0ay
YUCTIOBbLE 3HAYCHUS PealbHbLX
6eNUYUH, KOHKDEMHbLEe
YuUCI06ble XapaKmepucmuKy
00bEKMOo8 OKPYACaAOUe2o
mupa

pellIeHnH 3a4a4;

—  BBINOJHSTH BBIYUCICHUS U
npeoOpazoBaHus
BBIpQXEHHH, coaepKalux
NeHCTBUTEIbHBIC YHUCTA, B
TOM qucle KOpHU
HAaTypaJIbHBIX CTEIICHEM;

— BBINOJNHITH  CTaHJAPTHBIC
TOXKJICCTBEHHbBIC
npeoOpa3oBaHUs
TPUTOHOMETPHYECKHUX,
norapu(GMHYECKHX,
CTCTICHHBIX,
UppaMOHATBHBIX
BBIPAKECHUI.

B noeceownesnou scuznu u npu
uzyyeHuu opyeux

npeomemos:
— BBIIOJNHATH W OOBSICHATH
CpaBHEHHE pe3ynbTaToB

BBIYMCIICHUI NPU PEIICHUH
MIPAaKTUYECKUX 33]1a4, BTOM




UCIIOJIb30BaTh METOIbI
OKpYTJICHUS,
MPUOJIIKEHUS U
MPUKUIKY [IPH PEIICHUU
MPAKTUYECKUX 3a7a4
MMOBCETHEBHOM KU3HU

YyuCIe MPUOIUKEHHBIX
BBIYMCIICHUM,  HCHOJIb3YyS
pa3Hble CHO0COObI
CpPaBHEHUN;

— 3aluChIBaTh, CPABHUBATH,
OKpYTJIATh YHUCJIOBBIE

JAHHbIE PEATbHBIX BETNYUH
C HCIIOJIb30BAaHUEM Pa3HBIX
CHCTEM H3MEpEHHS;
COCTaBJIATh U OLICHUBATh
pa3HBIMH CITIOCOOAMU
YHCIIOBbIE BBIPAKEHUSI IPU
PELICHUH MTPAKTUIECKUX
3ajia4 M 3a/1a4 U3 ApYyrux
y4eOHBIX MPEIMETOB

Ypasnenua
u
HepageHncme
a

Pemate nuHeliHbIE
ypaBHEHUS U
HEPaBEHCTBA,
KBa/IpaTHbIC YPaBHEHHUS;

pelaTs JorapupMuyecKkue
ypaBuenus Buza 10ga(bx
+ ¢) = d u mpocTeiimme
HepaBeHCTBa BHa 10gaX
<d:

penrath mokKa3areibHbIe
ypaBHeHus, Buaa a”* = d

Pewamo PayuoHanvHtele,
noxkasamebHbvie u
Jloeapupmuyeckue ypasHeHus
u HepaseHcmea, npocmeuuiue
UppayuoHaibHvie u
mpucoHoMempuiecKue
YPAa6HeHUsl, HepaABeHCMEa U UX
cucmembl,

UCNONIL308AMb MEemMOoObl PpeuleHus

— CBoOogHO  omepupoBaTh
IIOHATUAMU: YpaBHCHHUC,
HEpaBEHCTBO,

PaBHOCUJIBHBIE ypaBHEHUS
Y HEpPaBEHCTBA, ypaBHEHHUE,
SBIIAIONIEECS  CIIEJICTBUEM
JIpyroro ypaBHEHUS,
ypaBHEHUS, PAaBHOCHIHHBIC

Jocmuoicenue pezyiomamog
pasoena ll;

—  €80000HO onpedensimb mun
u 8blOUpamo Memoo
peuieHuss NOKa3amenbHvixX U
Jloeapupmuieckux
YVpasHeHul U HepaseHCcms,
UPPAYUOHATLHBIX
VpasHeHul U HepaseHCcma,




(rme d MOKHO
NPEICTaBUTh B BUJIE
CTEIEHH C OCHOBAHHEM &)
U IIPOCTEHIINE
HepaBeHCTBa Buaa a'< d
(rme d MOKHO
IPE/ICTABUTH B BUJIC
CTETIEHU C OCHOBaHHEM
a);.

NPUBOJIUTH HECKOJIBKO
IPUMEPOB KOPHEH
IIPOCTEUILIErO
TPUTOHOMETPHYECKOTO
ypaBHEHHS BUJA: SinX =
a, CosX = a, tgx = a, ctgx
= a, rae a — TadaInyHoe
3HAYCHHE
COOTBETCTBYIOLIEH
TPUTOHOMETPHUYECKON
GyHKIIH.

B nosceonesnotl scusnu u
npu uzyueHuu opyaux
npeomemos.

— COCTaBJATh M  pelIaTh
YpaBHEHHSI M CHCTEMBI
YpaBHEHU NIPU PELICHUU
HECIIOKHBIX

VpasHeHUll: npueedeHue K U0y
«npouzeedenue pagHo HyJuo»
UNU «HACMHOE PABHO HYIIOY,
3aMeHa nepemMeHHbIX,

UCNoIb308aMb Memoo
UHMepBanos 011  peuleHus
Hepagencma,

— ucnonvzosamv  2paguyeckuil
Memoo 0Nl NPUOTUNCEHHO20
peutenus VpasHeHui u
Hepagencme,

— uzobpasicams Ha
MPULOHOMEMPUYECKOT
OKDYHCHOCIU MHOHCECBO
pewienuil npocmeuux
MPULOHOMEMPUYECKUX
VPasHeHUll U HepageHCcma,

—  GLINOAHAMbL O0MOOpP  KOpHell
VPaBHeHUuu Ui peuleHul

HepaeeHcme 6 coomeemcmeuu
c OONOJIHUMENbHBIMU
YCIAOBUAMU U OCDAHUYECHUAMU.

B nosceonesnoti scuznu u npu
usyueHuu Opyeux y4eomvix

Ha MHO)KECTBE,
PaBHOCHIIbHBIC
npeoOpa3oBaHus
YPaBHEHUN;

pemiatb ~ pasHble  BHJIBI

yYpaBHEHUI U HEPABEHCTB U
X CUCTEM, B TOM 4YHCIJIC
HEKOTOpbIC ypaBHEHHS 3-ii
u 4-ii creneHeit, ApoOHO-

paluoHAIBHbBIE u
HPpPpalHOHAIbHBIC,

OBJIAJICTh OCHOBHBIMH
TUIIAMU  TIOKa3aTeIbHbIX,
JOTapuPMHUECKUX,
UPPaLOHATIBHBIX,

CTENEHHBIX YpaBHEHUU U
HEPaBEHCTB H
CTaHJAPTHBIMU  METOJaMH
UX pEUIeHUN U NPUMEHATH
WX MPU PEIICHUH 3a/1a4;
MPUMEHSATH TeopeMy besy k
PELIEHUIO YPABHEHUH;

MPULOHOMEMPULECKUX
VPasHeHull U HepageHcms,
ux cucmem;

€c80000HO pewams
cucmemvl JIUHENHBIX
VYpasHeHUl;

peuiams  OCHOBHble MUNbL
VpasHeHuii U HepaseHcms ¢
napamempamu,
npUMeHsmb Npu  peuleHuu
3a0ay HepaseHcmea
Kowu — bymusaxosckoeo,
bepuynnu;

umemv npeocmasieHue o
HepaseHcmeax mexncoy
CpeOHUMU CTNEeNneHHbIMU




MMPAKTUYCCKUX 3aJa4

npeomemos:

cocmaegnamo u  pewamo
ypasHenusl, cucmemul
VpasHeHuil u HepaseHCcmea npu
peuteHuu 3a0au opyaux
VUEOHBIX NPEOMEMO8,
UCnonvL306ams  YpaeHeHus U
Hepagencmea 071 NOCMpPOoeHUs
U uUccnedo8aHus NpoCmeutux
mMamemamuyeckux — Mooenet
peanvHelx  cumyayuti Uil
NPUKIAOHBIX 3a0aY;

yMemsv  UHMEPnpemupo8ams
NOJYYeHHbIl  Npu  peuleHuu
VpasHenusl, HepaseHcmea unu
cucmemul pe3yremam,
oyeHusamo ezo
npagoonooodue 6 KOHmMeKcme
3A0AHHOU PeabHOU CUMYayuu
UU NPUKTIAOHOU 3a0a4U

IIPUMEHATH TeopeMy Buera
JUISL pElIeHHUs] HEKOTOPBIX
YpPaBHEHUN CTENEHHU BbILIE
BTOPOH;

MMOHUMATh CMBICII TEOPEM O
PaBHOCHJIbHBIX u
HEPaBHOCUJIbHBIX
peoOpa3oOBaHUSIX
YpaBHEHUH M YMETh UX
JIOKa3bIBaTh;

BJIQJIETh METO/IaMH
peleHus ypaBHEHUH,
HEPaBEHCTB M HMX CHCTEM,
YMETh BBIOUPATh  METOJ
pemieHuss 1 0OOCHOBHIBATH
CBOM BBIOOD;

UCII0JIb30BaTh MEeTOx
WHTEPBAJIOB /IS PEIICHUS
HEPaBEHCTB, B TOM YHUCIIE
JIpOOHO-pallMOHATIBHBIX U
BKITIOUAIOIIUX BCeOs
HppaIOHATIbHbBIE




BBIPAKEHHS;
pemate  anredpanveckue
ypaBHEHUS U HEPaBEHCTBA

u 1754 CHCTEMBI  C
napameTpamu
anredpandecKum u
rpadMuecKuM METOIaMH;
BJIAJICTh pa3sHbIMU
METOJaMHU JI0Ka3aTeJIbCTBA
HEPaBEHCTB;

pemiatb  ypaBHEHUS B

EJIBIX YUCIIaX;
n300pakaTh MHOXKECTBA Ha
IUIOCKOCTH,  3aJlaBacMbIe
YpaBHEHHSIMH,
HCPaBCHCTBAMU u nux
CHUCTEMaMH;

CBOOOIHO  HCIOJB30BATh
TOXKIECTBEHHbBIE
npeoOpa3oBaHUs npu
pCLICHUH  ypaBHCHHU W
CHUCTEM ypaBHEHHUU




B noeceownesnoui scuznu u npu

u3yueHuu Opyeux
npeomemos:

COCTaBISITh M pellaTrh
ypaBHEHHUS, HEPaBEHCTBA,
WX CUCTEMBI TIPH PEIICHUH
3aja4  JApyrux  y4eOHbIX
MPEIMETOB;

BBITIOJTHSATH OIICHKY
MIPaBIOTIOI00MS
PE3yIbTATOB, MOTYyYaeMbIX
MIPU PEIICHUU PA3IUYHBIX
YpPaBHEHUM, HEPABEHCTB U
UX CHUCTEM MPU PELICHUN
3alady  JIPpyrux  y4eOHBIX
MPEeIMETOB;

COCTaBNSATh M  pemiarh
YpaBHCHHUS W HEPaBCHCTBA
c napaMmeTpamu npu
pelieHny  3amad  JAPYTuxX
y4eOHBIX MPEIMETOB;
COCTaBISITh  ypaBHEHHUE,




HepaBenctBo nim ux
CUCTCMY, OIIUChIBAIOIIUC
peaIbHYIO CUTYALUIO WIH
MPUKIIATHYIO 3ajauy,
UHTEPIPETUPOBATH
MOJIyY€HHBIE PE3YJIBTATEL,
HUCII0JIBb30BAaTh
MIPOrpaMMHBIE cpeacTBa
IIpU pCHICHUHN OTACIBbHBIX
KJIAaCCOB  YpaBHEHHH U
HEPABEHCTB

Dyukyuu

OnepupoBatb Ha 0a30BOM
YPOBHE NOHSATUSIMU:
3aBUCUMOCTD BEJIMYUH,
GyHKIUS, apryMEHT U
3HaYeHue PyHKIUH,
00J1aCTh OMpeIeTIeHUs U
MHO’KECTBO 3HAYE€HUI
byHKIMH, rpadux
3aBHCUMOCTH, Irpauk
byHKIUY, HYJIH
(GYHKINHU, TPOMEXKYTKU
3HAKOIOCTOSHCTBA,
BO3pacTaHHE Ha
YHCIIOBOM IIPOMEXKYTKE,

Onepupoeamb NOHAMUAMU.

3a8UCUMOCb GETUYUH,
@yHKyus, apeymenm u
3HaueHue PyHKyuu, ooacmo
onpeoeneHust U MHONCECHEO
3HaueHull QyHKyuu, epagux
3asucumocmu, epagpux
@dynxyuu, Hyau QyHKyuu,
NPOMeNCYmKU
3HAKONOCMOAHCMEA,
go3pacmanue Ha YUCI080M
npomedxcymke, yovieanue Ha
YUCTI080M NPOMENCYNIKE,
Haubovulee U HauMeHbUlee

BrnaneTbs NOHATHAMU:

3aBHCUMOCTH BEJIMYHH,
(byHKLMSA, apryMeHT U
3HaYeHUe PYHKINH,
o01acTh onpeaeneHus u
MHOECTBO 3HaYEHUN
byHKIIUH, TpaduK
3aBHCHUMOCTH, TpauK
byHKIUHN, HyH QYHKIWH,
MIPOMEKYTKH
3HAKOIOCTOSIHCTBA,
BO3pacTaHHEe Ha YHCIOBOM
IPOMEXYTKe, yObIBaHHE Ha
YHCIIOBOM IIPOMEKYTKE,

Jocmuoicenue pezyromamos
pazoena ll;

enademsv NOHMuem
ACUMNMOMbL U YMemb €20
NPUMEHSIMb NPU PEUEHUU
3a0ay;

NPUMEHSMb MemoObl peuleHUs.
npocmeuuiux
oughghepenyuanvuvix
VpasHeHull nepeozo u
8MOPO20 NOPAOKO8




yOBIBaHHE HA YHUCITIOBOM
MIPOMEKYTKE,
HauOoJbIIee U
HAaUMEHbIIIEE 3HAYCHHE
(GYHKIIMU HAa YHCIIOBOM
MIPOMEKYTKE,
nepuorueckas pyHKIus,
MIEPHOI;

orepupoBaTh Ha 0a30BOM

YPOBHE TIOHSTUSIMH
npsiMasi 1 oOpaTHas
MIPOMOPIIMOHAILHOCTD
JUHCHHAs, KBaJIpaTHYHAas,
norapudmmuyeckas u
nokazaresbHas (QyHKIIHH,
TPUTOHOMETPHYCCKHE
byHKIUY;

pacrno3HaBaTh rpapuku

AIIEMEHTAPHBIX (YHKITHIA:
npsiMOi U 0OpaTHOM
MPONOPLIMOHATIBHOCTH,
JIMHEHHOM,
KBaJpaTUYHOM,
Jorapu(pMUUECKON U
MoKa3aTelIbHOM
byHKIHH,
TPUTOHOMETPUUYECKUX
byHKIHIA;

COOTHOCHTD TpauKu

3JIeMEHTapHBIX QYHKIUI:

3Hauenue hyHKyuU Ha
YUCTIO80M NPOMEIICYMKE,
nepuooudeckas QyHKyus,
nepuoo, YemHas u HeyemHas
dynryuu;

onepuposamv NOHAMUAMU.
npamas u obpamuas
NPONOPYUOHATLHOCMb,
JUHeunas,
K8aopamu4Hasi,
Joeapugmuyeckas u
NOKA3aMenbHasl YYHKYUU,

mpu2coHomMempuyecKue
@yuryuu;

— onpedensimo 3HaueHue
Gynryuu no SHAYEHUIO

apeymeHma  npu  paziuyHuIx
cnocobax 3a0anus yHKyuu;

—  cmpoums epaguKu u3yueHHbIX
dynxyuii;

ONUCHIBAMb NO 2PAPUKY U 8
npocmeuuux cay4asx no
Gopmyne nogedenue u
ceolicmea QyHKYutl, HaxoO0ums
no epaguxy GyHkyuu
Haubobuue U HauMeHbLUiUe
3HAYeHUs1,

cmpoums 3CKu3 epaguxa

HauOoublIee U
HaMMEHbIIIEe 3HAUCHUE
(GYHKIMU Ha YHCIOBOM
IPOMEXKYTKE,
nepuoandeckas QyHKIMs,
NEepUol, YeTHAS U
HEYeTHasIQyHKLUHU; YMETh
NPUMEHSTH 3TH MOHATHUS
IIPU PELICHUN 3a/1a4;

BJIAJICTh IOHATUEM CTETICHHAs
(bYHKLHUSA; CTPOUTSH €€
rpad¥K u yMeTh
IPUMEHSTH CBOICTBa
CTETeHHOW (YHKIHNU TIPU
pelLIeHNH 3aJay;

BJIAJICTh MMOHATUAMHI
NoKa3arenbHas QyHKLuS,
HKCTIOHEHTA; CTPOHUTH UX
rpaduKu U yMeThb
IIPUMEHATH CBOWCTBA
noka3aTeabHOH (QyHKINU
NIPY PELICHUH 3a/1aY;

BJIAJIETh MOHATHEM
norapudmudeckas
(bYHKIHS; CTPOUTH €€
rpaduk U ymMeTh
PUMEHSTH CBOICTBA
JorapuMUIecKoM
(YHKINU IPH PEeLICHUN




psIMOI 1 OOpaTHOMU
IPONOPLHUOHATIBHOCTH,
JIMHEMHOM,
KBaJpaTUYHOM,
JOrapupMHUECKON 1
NOKa3aTeNbHON (PYHKITUH,
TPUTOHOMETPUUYECKHX
bynkuuii ¢ popmynamu,
KOTOPBIMH OHH 33/1aHBlI;

HaXOJUTh 10 rpaduky
NPUOIMKEHHO 3HAUEHUS
(GYHKIMHU B 33/1aHHBIX
TOYKax;

OTIpeNeNATh 1O TpapuKy
CBOMCTBa (PyHKLUU
(HynH, IPOMEXYTKU
3HAKOIOCTOSIHCTBA,
IPOMEKYTKH
MOHOTOHHOCTH,
HauOoJIbIINE U
HaMMEHBIINE 3HAaUEeHUS U
T.1.);

CTPOUTH 3CKM3 rpaduka
byHKIHH,
YJIOBJIETBOPSIOIIEH
MIPUBEJIEHHOMY Ha0O0py
yCIOBUH (IPOMEXYTKH
BO3pactanus / yObIBaHUS,
3Ha4YeHHue QyHKLUH B

@yHKxyuu, yoosiemsopsoweli
npUBeOeHHoOM) Habopy YCi08uUllL
(npomesicymku
go3pacmanus/yovleanus,
3HaueHue PyHKYuu 8 3a0aHHOU
mouxe, MOUKU IKCMPEMYMO8,
acumnmomul, Hyau QyHKYuu u
m.o.);

peuiams ypagHeHus, npocmeriviue
cucmemvl ypagHeHull,
UCNONL3YS C8OUCMBA PYHKYULL
U ux epaghuxos.

B nosceonesnoii socusnu u npu
usyueHuu Opyeux y4eomvix
npeomemos:

— onpedensims no epaguxam u
UCnonb306amv OISl PeueHUs.
NPUKIAOHBIX 3A0a4 CBOUCMEA
PeanbHbIX npoyeccos u
3asucumocmett (Haubovuue u
HaumeHbuiUe 3HAYeHus,
NPOMENCYMKU 803DACTMAHUS U
V0bl8aHUSL dynkyuu,
NPOMeNCYMKU
3HAKONOCMOAHCMEA,

3ajady;

BJIQJICTh TOHSATUSMU
TPUTOHOMETPHYECKHE
(YHKIMU; CTPOUTH UX
rpauku U yMeTh
IIPUMEHATH CBOWCTBA
TPUTOHOMETPHUYECKHUX
(bYyHKUUH IPH perIeHun
3ajady;

BJIAJICTh IOHSATHEM OOpaTHast
GbyHKIUS; TPUMEHATD
ATOIOHATHE NIPU
pEIlIeHUH 33]1aY;

MPUMEHSITH TP PEIICHUN
3aJ1a4 CBOMCTBA (PYHKITHIL:
YETHOCTb, IEPUOIUYHOCTD,
OTPaHUYEHHOCTb;

MPUMEHSITH TP PEIICHUN
3aj7ia4y npeoOpazoBaHUs
rpadukoB QyHKIUH;

BJIQ/IETh MOHSATUSMU YUCIOBas
MOCJIEI0BATEIbHOCTb,
apudmernyeckas u
reoMeTpuyecKas
IIPOrpeccus;

MPUMEHSITH TP PEIICHUN
3a7a4 CBOMCTBA U
MpU3HAKU
apu(pMETHUECKON U
TeOMETPUYECKOMN




3aJIaHHOM TOYKE, TOUKH
HSKCTPEMYMOB H T.11.).

B noeceownesnoti srcusnu u
ApU U3yYeHUU opyeux
npeomemos:

OTIpeNeNIATh 10 TpaduKam
CBOICTBa peasIbHBIX
MPOLIECCOB U
3aBUCUMOCTEHN
(HauOonpIIue u
HAaUMEHbIIINE 3HAYCHHUS,
MIPOMEXKYTKH
BO3pacTaHusi U
yOBIBaHUS, TPOMEKYTKH
3HAKOIOCTOSIHCTBA U
T.1.);

MHTEPIPETUPOBATH CBOICTBA
B KOHTEKCTE€ KOHKPETHOM
MPaKTUYECKOU CUTYallUH

acumMnmomol, nepuoo u m.n.);

UHmMepnpemuposamy
ceoticmea 6  KOHmMeEKCme
KOHKDEmHOU  NpaKmuyeckou
cumyayuu;

onpedenams no  epaguram
npocmetuiue
Xapaxmepucmuxu

NepUOOUYeCKUx Npoyeccos8 6
buonocuu, IKOHOMUKe, MY3bIKe,
paouocsazu u op. (amniumyoa,
nepuoo um.n.)

MPOTrPECCUH.

B nosceonesnoti sorcuznu u npu
uszyueHuu opyaux yueOHvix
npeomemos:

—  OmpeAaessTh Mo rpaduKam u
UCTIOJIb30BaTh Ut
pelieHus MIPUKJIATHBIX
3aj]]a4 CBOMCTBA PeaIbHBIX
MPOLECCOB M 3aBUCUMOCTEMN
(HambopIIHEe u
HAUMEHBIIIHE 3HAYCHWS,
NPOMEKYTKH BO3pacTaHUs

u  yObBaHus  (YHKIHUH,
IPOMEXKYTKH
3HAKOIIOCTOSIHCTBA,
ACHUMIITOTHI, TOYKH
neperuda, Nepuoa UT.Il.);

— HHTEPIPETUPOBATH
CBOWCTBA B  KOHTEKCTE

KOHKPETHOW ITPaKTUYECKON
CUTyaluu;.

ONpeAeNsaTh 1o rpaduxkam
IIPOCTEUILINE
XapaKTEPUCTUKH




NEPUOJUUECKUX MPOLIECCOB
B OMOJIOTMH, SJKOHOMUKE,
MY3BbIKE, PaJIMOCBSI3U U JIp.
(amMmIuTy A, IEPUOI U T.I1.)

Dnemenmul
mamemamu
uecKo20
ananusza

OmnepupoBaTh Ha 6a30BOM
YpOBHE NOHATUSMU:
npou3BOIHAs (DYHKIMH B
TOUKe, KacaTelabHasl K
rpaduky QyHKIUH,
MPOU3BOIHAS (PYHKIINU;

OTIpeNeNATh 3HAYCHUE
MPOU3BOTHON (PYHKIIMH B
TOYKE TT0 H300paXKEHUIO
KacaTeJbHOU K rpaduky,
MIPOBEJICHHOM B ATOMN
TOUKE;

pelaTh HeCIOXKHBIE 3a71aun
Ha IPUMEHEHHUE CBA3H
MEXIY TPOMEKYTKaAMHU
MOHOTOHHOCTH U
TOYKaMH SKCTpeMyMa
byHKIIUY, ¢ OTHOM
CTOPOHBI, H
IPOMEXYTKaMU
3HAKOTIOCTOSTHCTBA U
HYJISIMH [TPOU3BOIHOM
3TOM (PyHKUIMHU — C
JIPYTOM.

Onepuposams noHAMUAMU.:
npou3BoOHAsl (PyHKYUU 8
mouke, KacamenbHas K
epaghuxy ¢ynxyuu,
npou3eo0HaAs PYHKYUU,

BbIUUCTIAM NPOU3BOOHVIO
0O0HOUIeHA, MHO20YJIeHd,
K68AOpamHo2o KOpHs,
NPOU3BOOHYIO CYMMbl

@yuryu;

—  BbIYUCTIAMD npouU3800HbLE
INEMEHMAPHBIX YHKYUL U UX
KoMOuHayui, UCNONb3Ys

CNpagoyHble MAmepuanbl,

— uccrnedosamv 6 NPOCMEUUIUX
CYUAAX Qyuryuu Ha
MOHOMOHHOCMb, HAxXo0umo
Haubonvbwiue U HaAuMeHbulue
3HAYeHUs QYHKYul, cmpoums
epaguKku  MHO20YNEeHO8 U
npocmeuux payuoHaIbHblxX

Bnazers nmouartuem

OecKOHEYHO yOBIBarOIIAs
reoMeTpuyecKas
IIPOrPECCHUs U YMETh
MPUMEHSTH €r0 IIPH
pCILICHUH 33/1a4;

MMPUMCHATH IJId pCIICHUSA 3aaa4

TCOPHUIO IIPEACIIOB,

BJIaACTh IIOHATUAMU

OeCKOHEUHO OOJIbIIINE U
OECKOHEYHO MaJIble
YUCJIOBLIE
MMOCAEA0BATEILHOCTH 1
YMETh CPaBHUBATh
OECKOHEUHO OOJIBIINE U
OECKOHEUYHO MaJble
MTOCIE0BATEIBHOCTH;

BJIaACTh IIOHATHUAMMU:

MpOU3BOHAS PYHKIIUU B
TOYKE, TPOU3BOIHAS
dynxumm;

BBIUUCIATH  IPOU3BOJHbBIE
AIIEMEHTAPHBIX QYHKIMHA U
X KOMOWHAITUI;

HHocmuorcenue
pe3yibmamos pazoena

I;

€c80000HO enadems
CManOapmHulM annapamom
Mamemamuyeckozo
amanuza Ons  GblYUCTIeHUs
NnpPOU3BOOHBIX @yuxyuu
O0OHOU NepemeHHOU,;

8000010 npUMeHsAmMb
annapam
MamemamuyecKozo

AHAnU3a O UCCeO08AHU
@yHKkyull U nocmpoenus
epaguros, 6 mom uucie

uccnedosanus Ha
BbINYKIOCHIb,

onepupoeamv  NOHAMUEM
nepeooopasHoll  QyHKyuu

0J1s peuleHus 3a0a4;




B nosceonesnoii orcuznu u
ApU U3yYeHUU Opyeux
npeomemos:

HOJIB3YSICh TpaduKamMH,
CpPaBHHMBATh CKOPOCTHU
BO3pacTaHus (pocTa,
MOBBIIICHUS, YBETUUCHUS
Y T.I1.) WU CKOPOCTH
yObIBaHMS (TTaICHMUSI,
CHIDKEHUSI, yMECHBIICHUS
Y T.I.) BEJINYUH B
peanbHBIX Mporeccax;

COOTHOCHUTH TpaduKu
peabHBIX MPOIECCOB U
3aBHCUMOCTEH ¢ UX
OTIMCAHUSIMH,
BKJIIOUYAIOLITUMU
XapaKTEPUCTHKU
CKOPOCTH U3MEHEHUS
(OBICTpPBII POCT, MJIABHOE
HNOHWXXEHUE U T.I1.);

UCIOJIb30BaTh TpapuKu
peabHBIX MPOLIECCOB JIs
peIIeHMs HeCIOKHBIX
NPUKIIAJHBIX 33714, B TOM
YHClIie ONpeAensis Mo
rpaduKy CKOpOCTb X0Ja
nporecca

@yHKYyulli ¢ UCNOIL308aAHUEM
annapama Mmamemamuiecko2o
amanuza.

B nosceounesnoti orcuznu u npu

uzyueHuu Opyeux y4eOHwix
npeomemos:

pewams NPUKIAOHble 3a0ayu U3

ouonozuu, puzuxu, xumuu,
IKOHOMUKU U OPY2UX
npeomemos, Ces3anHble C
uccneoosanuem
Xapakxmepucmuk peanibHblx
npoyeccos, HaxodicoeHuem
HAUOONBUUUX U HAUMEHbULUX
3HAYeHUll, CKOpOCmu U
VCKOPEHUsL U M.N.;

uHmepnpemupoeams nojly4eHHvle

pe3yibmamaoi

— HccnenoBaTh (QYHKIMM Ha

MOHOTOHHOCTb "
HKCTPEMYMBHI;
— CTpOUTH rpaduKu u

INPpUMEHATE K  PCIICHUIO

3a1a4, B TOM 4YHCIE C
napameTpoM;

— BIAACTh HOHSTHEM
KacaTenbHast K Tpaduky
byHKIIUN u yMETh
PUMEHSTh €ero npu
pELICHUY 3a/1ay;

— BIAACTh HOHATUSAMH
nepBooOpazHas  QyHKIuS,
OIpe/IeTICHHBIN HHTETPAT;

— TPUMEHSATH TeopemMy

Herorona—Jlelibuuna u ee
CIENICTBUS JUIS PEIICHUS
3aJa4.

B nosceonesnoti sorcuznu u npu
u3yyeHuu Opyeux y4yeOHvix
npeomemos:

061a0emby OCHOBHBIMU
ceeodeHusMU 00 unmeezpaie
Hviomona—Jleitbnuya u ezo

npocmeuuiux
NPUMEHEHUSIX,
onepuposamu 8
CMAHOAPMHBIX  CUMYAYUAX
npoU3800HLIMU 8bICUIUX
nopsioKos,

yMemsv  NpUMEHAMb  Nnpu

peutenuu 3a0ay Cceoucmeda
HenpepvleHblX HYHKYULL

yMemyv  NpUMEHAmMb  Npu
peutenuu  3a0a4 meopemol
Beuepwmpacca;

ymemb 8bINOIHAMD
npuUOIUIICEHHbIE

BbIYUCTICHUS (Memoobi
peutenus ypasHenui,

BLIYUCTEHUSI ONPEOESIeHHO20
unmezpana),

ymeniob NPpUMEHAMb




periaTth TIPHUKJIATHBIC
3amayd = U3 OMOJIOruw,
busukw, XUMHUH,
SKOHOMHKH W  JIPYTHX
MPEIMETOB, CBS3aHHBIC C
HCCJICIOBAHHEM
XapaKTePUCTHK TPOIIECCOB;
UHTEPIPETHPOBATH
MOJTy4YCHHBIC

Pe3yIbTATHI

APUNOdCEHUe NPOU3BOOHOT
u OnpeoeneHHo20
ummezpana K — peuleHuro
3a0ay ecmecmeo3HAHUL,
—  enademp
emopasi npou3B00Hasl,
8bINYKIOCTb epaghuka
GdyHryuu u
yMembucciedo8ams
@DYHKYUIO HA BLINYKIOCHTb

Cmamucmu
Ka u meopus
6eposAmHoOC
meil, 102UKa
u
KomMoOunamo
PuKa

OnepupoBatb Ha 0a30BOM
YPOBHE OCHOBHBIMHU
OnucaTeIbHBIMU
XapaKTePUCTHKAMH
YHCIOBOTO Habopa:
cpenHee
apudmMeTHIecKoe,
MeauaHa, HanOoJbIIee U
HalMEHbIIIee 3HaUCHMS,;

OTIEpUpPOBaTh Ha 6A30BOM
YpOBHE MOHATUSAMHU:
94acToTa U BEPOSTHOCTh
COOBITHS, CITy4alHBIN
BBIOOD, OTIBITHI C
PaBHOBO3MOXHBIMH
AJIEMEHTAPHBIMU

Hmemv  npedcmaenenue o
OUCKDEMHbIX U HENpepblHbIX

CIVYAUHBIX — GeIUYUHAX U
pacnpeoeneHusix, 0
He3a8UCUMOCMU  CTIYYAUHbIX
BeUYUH,

umemsv  npeocmasnenue 0
MAmemMamuyeckom OACUOAHUU

u  oucnepcuu  CIYYAUHBIX
BeUYUH,
umemsv  npeocmasgieHue - o

HOPMAbHOM pacnpeoenieHuul

OHCpI/IPOBaTL OCHOBHBIMHA

onucareIbHbIMU
XapaKTepUCTUKAMU
YHCJIOBOTO HabODa,
MIOHSITHEM I'e€HEpaJIbHAsI
COBOKYITHOCTb U BBIOOPKOI
U3 HEE;
OIEepUpPOBATH
yacTota U
COOBITHS,
IIPOU3BEICHNE
BEPOATHOCTEH, BBIYUCIATD
BEPOSITHOCTH COOBITUI Ha
OCHOBE IIojicyeTa 4wucia

MOHSITUSMU:
BEpPOSITHOCTD
CyMMa u

Jlocmuoicenue pe3ynrbmamos
pazoena ll;

umemsv npedcmasgierue o
YEHMPAIbHOU NPedelbHOlL
meopeme;

umemn npeocmasgierue o
8b100POUHOM
Koaghhuyuenme
KOppenayuu u JUHetHol
pezpeccuu,

umems npedcmasienue o
CMAamucmuyecKux
2unomesax u npogepxe
CMAamucmuyecKou
2Unomeswl, 0 CMamucmuKe
Kpumepusl u ee yposHe

NOHAMUAMU




CO6I)ITI/I$IMI/I; npumepax HOpMAalbHO HCXOA0B, 3HadYumocmu,

— BBIUUCIATH BEPOSTHOCTU pacnpeoeneHbiX — CAYY4AUHbIX | — BIANETh OCHOBHBIMH | UMemb Npedcmasienue o cesa3u
cOOBITM  Ha  OCHOBE BeNUYUH, MOHSATUIMHU IMAIUPUHECKUX U
I0JICYETA YKMCIIA UCXOJ0B. | NOHUMAMb CYMb 3AKOHA OONbUIUX KOMOMHATOPUKH U YMETh meopemuueckux

yucen u 8blOOPOYHO20 Memood X MPUMCHSITh npu pacnpeoeneHutl;

B noecednesnoil 2cushu u usMepenus 6epoSMHOCmell; pEIICHUY 3a]1a4; umems npeocmasienue o
npu uzyuenuu Opyux umemuv npedcmasierue 0o — WMeTh TpeJCTaBIeHHE 00 KOOUPOBAHUU, OBOUHHOU
npeomemos: YCIOGHOL 6ePOAMHOCINU U O OCHOBAX Teopun 3anucu, 0BOUYHOM Oepeee;

OLICHUBATh U CPABHHUBATH B NONHOU 6€POAMHOCIU, BEPOSTHOCTEH; é1adems OCHOGHbIMU
MPOCTBIX CIyyasx npumeHnsams ux 6 peuleHuu — HMETh TPEJCTaBICHUE O NOHAMUAMU Meopuu
BEPOSITHOCTH COOBITHI B 3a0ay; JMCKPETHBIX u epagos (epach, eepuiuna,
PEATbHOMN JKH3HY; umMemv npeocmasieHue 0 8aAN*CHLIX HEIPEpPHIBHBIX  CITyYaifHbIX pebpo, cmeneHb 6epuilHbl,

YUTaTh, COIIOCTABIIATD, YACMHBIX 6UOAX BCIIMYMHAX 51 nymo 6 2page) u ymemo
CpaBHMBATD, pacnpeoenenutl U npuMeHsmb pacrpeneneHusx, 0 NPUMEHAMb UX NpU
WHTEPIIPETUPOBATH B UX 6 peuenuu 3a0ay, HE3aBUCUMOCTHU CITy4YailHbIX pewienuu 3a0a4;

TIPOCTBIX CITydasx — umemv  npeocmagieHue 0 BEJINYHH, umemn npeocmasieHue o
pealbHbIC JaHHbIC, Koppensayuu Cﬂyqaﬁjibl)i — HMeTb MpPEACTABICHHE O 0epesvsx u ymems
IIPEJCTABIICHHBIE B BUJIE GELUUUH, 0 AUHEUHOU MaTeMaTUYECKOM NPpUMEHAMDb NPU DEULERUU
Ta0IHIL, TUarpamm, peepeccuu. OXHJIAHUM W  JIUCIIEPCUU 3a0au;
rpaduKoB CIly4aiiHbIX BEJIHYNH; enadems NOHAMUEM CEA3HOCHb
B nosceonegnoti owcusnu u npu | — pMeTh HpeICTAaBICHHE O U ymems npUMeHsmo
uzyyeHuu Opyaux npeomemos: COBMECTHEIX KOMNOHEHMbl C8A3HOCMU
—  GbLIYUCHAMbL  UTU  OYEHUBAMDb npu pewienuy 3a0a4;
seposmHocmu  cooblmuil 8 ymemv ocyujecmenianv nymu
PeanbHOU HCUSHU, no pebpam, o6xo0si pebep

u epuiun epaga;
umems npedcmasnenue 0o

2UNEPOBOM U

2aMUTLIMOHOBOM NYMU,




8b1OUpamo nooxoosujue
Memoobl  NpeocmasieHus U
06pabomxu OaHHLIX,

yMemb  peuams  Hecl0NHCHbIe
3a0auu Ha NpUMeHeHue 3aKOHA
OONLUWUX YlUCeN 8 COYUOTIO2UU,

cmpaxoeanuil,
30pABOOXpaHeHul,
obecnevyenuu  H6ezonacHocmu
HaceleHusi 8 YPe368bIUAUHbIX
Cumyayusx

pacnpeeNneHusx
CIIyYaHBIX BEJIUYMH;

— TOHMMaTh CyThb  3aKOHa
00IbIINX qucel u
BBIOOPOYHOTO MeToaa
U3MEpEHUS BEPOSTHOCTEH;

— HMEThb INPEICTaBICHHE O
HOPMAaJIBHOM
pacnpeneseHun U
IpuMepax HOPMAJIBHO
pacnpenesIeHHbIX

CIIyYaHBIX BEJIUYMH;

— MHWMCTb IMPCACTABJIICHHUEC O
KOppCIsinun CﬂyqaﬁHBIX
BCJIIMYHH.

B nosceounesnoii srcusnu u npu
usyueHuu opyaux
npeomemos:

— BBIYKCIATH WIM OLICHUBATH
BEPOSITHOCTH COOBITUH B
peanbHOU XKU3HU;

- BBI6I/IpaTL MCETOAbI

umemnv npedcmasienue o
mpyoHocmu 3a0ayu
HAX0MCOeHUSA
2aMUIbMOHO8A NYMU,
e1ademo NOHAMUAMU
KOHeuHble U CYemHble
MHOJICECMBA U YMemb UX
NPUMEHAMb NPpU  Peulenuu
3a0ay;

yMemb NPUMEeHINb Memoo

Mamemamuyeckou
UHOYKYUU,

ymembs NPUMEHAMb
npunyun  upuxie  npu

peuieHuu 3a0ay




MMOIXOISAIIETO
MIPEICTaBICHHS u
00paboTKH JaHHBIX

Texcmoewie
3a0auu

Pemare Hecl10KHEBIE
TEKCTOBBIE 3a7a4l
pPa3HBIX TUIIOB;

— aHAIU3UPOBATH YCIIOBUE
3a7a4H, npH
HEOOXO0JJUMOCTU CTPOUTD
TSt ee peLIeHus
MaTeMaTHYECKYTO
MOJIETIb;

— TIOHUMATh u
UCTIONIb30BATh TSt
peuieHus 3a7a4u
uH(pOpMalUIO,

MIPEJCTABICHHYIO B BUJIE
TEKCTOBOU U CUMBOJILHOU

3allUCH, CXeM, TaOJuII,
JMarpaMm, rpadukos,
PUCYHKOB;

— JIEHCTBOBAaTh o

aIrOpuUTMY,

Pewamv  3a0auu  pazneix
Munoe, 6 mom uucie 3a0aqu
NOBbILUEHHOU MPYOHOCMIUL,

sblOUpams ONMUMATTbHBLLL
Memoo  pewleHus  3a0ayu,
paccmampusas PaznuuHvle
Memoobl;

cmpoums  MoOelb  peuleHUs
3a0auu, npoeooums
00Ka3amenbHble
paccysicoenust;

pewams 3a0ayu, mpebdyroujue
nepebopa 8apuanmos,

npogepKu  Yclosull,  8b160pa
ONMUMATBLHO20 pe3yIbmama,

AHATU3UPOBAMND u
uHmMepnpemuposams

pesyibmamsl 8  KOHMeKcme
ycosus  3a0avu,  8blOUpamo

Pemate  passHble  3agaum
MOBBILIEHHOW TPYAHOCTH;

aHaJIU3UPOBATh YCIIOBHUE
3aJ1a4H, BBIOMPATH
ONTHUMAaJIbHBIN METO/I
peuieHus 3aJ1a4H,

paccmaTpuBas  paslInyHbIC
METO/IBI;
CTPOUTH MOJIENb PEIICHUS

3a7a4H, IPOBOJUTH
JI0Ka3aTelIbHbIe
paccyKaeHHs npu
pELICHUH 3a]a4H;

pemars 3a7a4y,
Tpebyrolue nepedopa
BapUAHTOB, MPOBEPKH
YCIIOBUH, BBIOOpA
ONTUMAJIBHOTO Pe3yJIbTaTa,
aHaJM3UPOBAThH u

Jocmuoicenue pezyromamos
paszoena ll




coJepKaIeMycs B
YCIIOBHH 33JIa4H;
UCIIOJIb30BaTh
JIOTHYECKHE PACCYKICHUS
MY PEIICHUH 3a]1a4K;
paboTath ¢ N30BITOUHBIMH
YCIIOBHSIMU, BHIOUpas W3

BCel uHpopManuy,
JlaHHble,  HEO0OXOAMMBbIe
JUTS PEeUICHUs 3a]1a4u;
OCYILECTBIISITh
HECIIOKHBIN nepedop
BO3MOXHBIX  pELICHUH,
BBIOMpAs u3 HUX
ONITUMAIIEHOE o
KPUTEPHSIM,

chopMyIMpOBaHHBIM B
YCIIOBUU;

aHAIU3UPOBATH u
UHTEPIPETHPOBATH
MOJTy4YEHHBIE PEIICHUS B
KOHTEKCTE YCIIOBUS

pewenus, ne npomusopeyaujue
KOHMeKCcmy;

nepegooums  npu  peuleHuu
3a0a4u UHGOPMaAYUo U3 0OHOU
Gopmul 6 Opyayro, UCnonb3ys
npu  HeobX00UMOCmU CXeMbl,
maobauybl, epaguxu,
ouazpammol;

B nosceonesnou orcusnu u npu

usydeHuu Opyeux npeomemos.

pewamsy npaxkmuyeckue
3a0ayu u 3a0auu u3 Opyeux
npeomemos

UHTEPIPETHPOBATH
MOJlyYCHHbIE PEIICHHUS B
KOHTEKCTE YCIIOBUS 3a/1a4H,
BBIOMpPATh  pELICHUs, He
MPOTHBOpPEYAIIUE
KOHTEKCTY;

NEPEeBOIUTh TPH PELICHUU
3a7aud  MHPOPMALUIO U3
onHOW (opMBI 3amucu B
NPYTYI0, HCIOJIB3YSl TpH
HEOOXOIUMOCTH CXEMBI,
TaOJIHUIBI, rpaduku,
JarpaMMBl.

B nosceounesnoii srcusnu u npu

U3y4eHUuUu Opyeux
npeomemos:

pemarb NPaKTUYEeCKHe
3aJlau W 3aJ1a4d U3 JPYTUX
PEIMETOB




3aJa4H, BBIOMPATh
peleHus, HE
IPOTHUBOpEYAlINE
KOHTEKCTY;
pelaTh 3aJauu Ha pacyer
CTOMMOCTH TOKYTIOK,
yCIIyT, HO€3/I0K U T.I1.;
pelaTh HEeCIOKHBIE 33/1a4H,
CBSI3aHHBIE C JJOJIEBBIM
y4acTHEM BO BJIaJICHUH
bupMoii, mpeanpusTUEM,
HEJIBKUMOCTBIO;
pelaTh 3aJ1aun Ha POCThIe
IPOLEHTHI (CUCTEMBI
CKUJIOK, KOMUCCHH) U Ha
BBIYUCIICHHUE CIIOKHBIX
IPOLIEHTOB B pa3IMYHbIX
cXeMmax BKJIJIOB,
KPEIUTOB U UIOTEK;
pemaTh MpaKTHYECKUe
3a/a4u, TpeOyrorue
UCTIOJTb30BaHUS
OTPHIIATENIbHBIX YUCEIT:
Ha OTpe/IeTICHHE
TEMIIepaTyphbl, Ha
OTIpEICIICHHE TTOJIOKEHHSI
Ha BPEMEHHOU ocH (10
HaIlIel ApbI U 10CIIe), Ha




JBUKEHHE EHEKHBIX
CpEICTB
(mpuxoxa/pacxon), Ha
ornpeeeHue
IJTyOWHBI/BBICOTHI U T.11.;

UCIIOJIb30BATh TIOHATHE
Maciurada s
HaXO0XKICHUS PACCTOSHUIN
U JIJTUH Ha KapTax,
TJTAaHAX MECTHOCTH,
IJIaHaX TIOMEIICHHH,
BBIKpOIKax, Ipu pabote
Ha KOMITbIOTEpE U T.I1.

B noeceonesnoui scusnu u
npu U3yueHuu opyaux

npeomemos:

— pemarth HECJIO)KHBIE
MpaKTHYEeCKHe  3ajayu,
BO3HUKAOIINE B
CUTYallUAX MOBCETHEBHON
KU3HU

T'eomempus

OnepupoBath Ha 6a30BOM
YpOBHE TIOHSTUSMH:
TOYKa, NpsMas,
MJIOCKOCTh B
IPOCTPAHCTBE,
napauieTbHOCTh U

Onepuposams nonsmusmu.
MOoYKa, NPAMAsl, NIOCKOCMb 8
npocmpancmee,
napanieibHoCms U
NEPNEeHOUKYIAPHOCIb NPIMbBLX
u niockocmeti,

Bitagers reomerpuyeckumu
IMOHATHUAMU IIPU PCIICHUN
3aady = U IIPOBEIECHUU
MaTEMATHYCCKUX
pacCyKJCHUH;

—  Umems npedocmasnenue 06

AKCUOMAMUYECKOM
Mmemooe;
—  enademo noHAMuUEM

ceomempudecKkue mecma




NEePIEeHIUKYISIPHOCTD
PSIMBIX U
IUIOCKOCTEH;
pacro3HaBaTh OCHOBHbIE
BU/Ibl MHOTOTPaHHUKOB
(mpu3ma, nupamua,
IPSIMOYTOJIbHBIN
napajuieiaenumnes, kyo);
n300paxarb U3yyaemble
(Gurypsl oOT pyKku U ¢
MPUMEHEHHUEM MPOCTHIX
YEPTEIKHBIX
UHCTPYMEHTOB;

Jenath (BBIHOCHBIE) ITIOCKHE
YEepPTEXKU U3 PUCYHKOB
MPOCTHIX O0BEMHBIX
buryp: Bua cBepxy,
cOOKY, CHH3Y;

U3BJIeKaTh HH(POPMALIHIO O
IIPOCTPAHCTBEHHBIX
TEOMETPUUECKUX
durypax,
MPEICTABICHHYIO Ha
yeprexax U pUCyHKax;

IIPUMEHSTH TEOPEMY
[Tudaropa npu
BBIUMCJIEHUH JIEMEHTOB
CTEePEOMETPUUYECKUX
buryp;

HAXOIUTH OOBLEMBI U

NpUMEHAMb 0/ peuleHUs 3a0ay
2eomempuyeckue gakxmoi, eciu
VCI08USL NPUMEHEHUsL 3A0AHbL 8
s6HOU (hopme;

peuiams 3a0a4u Ha HaxoxicoeHue
2eoMempuyecKux 6eIudUH no
06pasyam unu areopummam,

denamu (8bIHOCHbBIE) NIOCKUE
yepmedsicu U3 pUCYHKO8
00veMHbIX uzyp, 8 mom yucie
pucosamsw 8u0 ceepxy, cOOKy,
cmpoums cedeHus
MHO20CPAHHUKOB,

U361€KAMsb, UHMEPNPEMUPOBAMb U
npeobpazoevieams
ungpopmayuio o
2eomempuyeckux ucypax,
npeocmagieHHyI0 Ha
uepmesicax;

NPUMEHSMb 2e0MempUyecKue
Gaxmul 014 pewrenus 3a0ay, 6
MOM quciie npeonoaazaruux
HECKOJIbKO WA208 PEUEHUSL,

ONUCHIBAMb 83AUMHOE
pacnonodicenue NPAMbIX U
nI0CKOCmell 8 NPOCMpancmee;

Gopmyruposams ceolicmaa u
npusHaKu gueyp;

00KA3bI8AMb 2e0MEeMPUYecKUe

CaMOCTOSITENTLHO
dbopmyIupoBaTh
oTmpeeeHus
reoMeTpuuecKux  Quryp,
BBIIBUTATh  THUIIOTE3bI O
HOBBIX CBOWMCTBaX u
MpU3HAKaX
reOMEeTPHUECKUX HUTyp U
000CHOBBIBATh WA
ompoBepraTh uX, 000011aTh
WA KOHKPETU3HPOBATh
pe3yabTaThl Ha  HOBBIX

KJjaccax (uryp, NpoBOJUTh
B HECIOXHBIX  CIIydasx
KJ1acCupUKanuio Guryp mo
pa3IMYHBIM OCHOBaHUSIM,
UCCIIEIOBATh YePTEXKH,
BKJIFOYAS KOMOMHAITNH
buryp, U3BJICKATH,
HHTEPIPETHPOBATH u
peoOpa3oBLIBATh
uH(popMaInio,

MoyeK 8 NPOCmMpancmee u
yMemyv NpUMEeHAmMb ux 0
peutenus 3a0ay;

yMmems  npumeHsimov OISl
peutenuss 3a0ay C8oUCm8a
NIOCKUX U O8YCPAHHBIX
V208, mpexepaHHo2o yend,

meopembl  KOCUHYCO8 U
CUMHYCO8 O]l MPEXSPAHHO20
yena;

enadems noHsamuem
NepneHoOuKyIapHoe cedeHue
npusMbl u ymembp
NPUMEHAMD ezo npu

peuteHuu 3a0au,

umems npeocmasieHue o
080UICMEEHHOCMU
NPAasUIbHBIX
MHO20CPDAHHUKOB,
e1aoemo NOHAMUAMU
YeHmpaibHoe u
napanienbHoe




MJIOIIAIA TOBEPXHOCTEN
MPOCTEUILNX
MHOTOTPaHHHUKOB C
npuMEeHEeHUEeM QopMyT;

pacro3HaBaTh OCHOBHbIE
BU/IbI TEJT BPAIICHUS
(xonyc, numuHIp, chepa
¥ 1ap);

HaXOAUTh 0ObEMBI U
IJIOIIAAY TIOBEPXHOCTEN
MPOCTEUIIINX
MHOTOTPAHHHUKOB H TEJ
BpallleHus C
npuMeHeHueM Gopmy..

B noeceonesnoi scuznu u
npu u3yyeHuu opyeux
npeomemos.

COOTHOCHUTbH aOCTpaKTHBIE
TEOMETPUUYECKUE TIOHATHUS
1 (aKThl C peabHBIMU
KU3HEHHBIMH 00BEKTaMU
U CUTyalUsIMU;

MCII0JIb30BaTh CBOMCTBA
MIPOCTPAHCTBEHHBIX
reOMETPUUYECKUX (PUTYD
JUTSI peIlIeHUs] TUTIOBBIX
3a/1a4 MPaKTUYECKOTrO
COJICPKAHUS;

VIMBEPHCOCHUSL,
enademsn
CMaHOapmHuo
Kaaccugpuxayueri
NPOCMPAHCMBEHHBIX
Queyp(nupamuovl,
npusmbl,
napainnenenuneovl),
HAxoo0ums 06vembl U NI0WAOU
nogepxrHocmeii
2eoMempuyecKux mei ¢
npumenenuem Gopmyi;
BbIUUCTIAMD PACCIOSHUS U YTibl 8
npocmparcmse.

B nosceonesnoti srcuznu u npu
u3yyeHuu Opy2ux npeomemos:

UCNONIL3068aMb CEOUCMEA
2eomempuieckux gueyp o
peuteHus 3a0ay
NPAKmMuyecKo2o xapakxmepa u
3a0au uz opyaux obaacmeu
SHaHUU

MPEICTABICHHYIO Ha
YepTEKAX;

pelaTth 3a/1auu
reOMEeTPUYECKOTO

COJCpIKaHud, B TOM YUCJIC B
CUTyalusix, Koraga
AJIrOpUTM pemicHuAd HC
CIICOYECT ABHO U3 YCJIOBUA,

BBIIIOJIHATH HGO6XOI[I/IMBIG

JIA PCUICHUA 3aJa4u
JOIIOJTHUTCIIbHBIC
IMOCTPOCHHA, HCCICAOBATDH

BO3MO>KHOCTb IIPUMEHEHUS
TeopeM H  opmyn s
pelleHus 3a1ay;

yMeTb (OpMyJIHpOBaTh U
JIOKa3bIBaTh

reoMeTpUYEeCcKre
YTBEPKICHMUS;

BJIAJIETh HOHATHAMHU
CTEpEOMETPUH: npusma,
napajuleJenumnen,

npoekmupoeanue u
NPUMEHAMDb ux npu
nocmpoeruu ceyenuil

MHO202DAHHUKOE MEmMOOOM
npoeKyull;

umemv npeocmasieHue o
pazeepmke MHO202PAHHUKA
u Kpamuavuiem nymu Ha
nogepxHocmu
MHO202PAHHUKA,

umemv npeocmasieHue o
KOHUYECKUX Ce4eHUsX;
umemv npeocmasienue o
Kacaowuxcs — cgepax u
KOMOUHayuu mein 8paujeHus
U ymMemov NPUMEHAMb UX
npu pewenuy 3a0ay;
NPUMEHAMb NpU  peueHuu
3adau dopmyny
PACCMOAHUA OM MOYKU 00
NAOCKOCTIL,

énaoemo PAaA3HbIMU




COOTHOCHTD IUTOIIA TH
IIOBEPXHOCTEH TeI
OJIMHAKOBOH (HOpMBI
Pas3IM4IHOTO
pa3mepa;

COOTHOCHUTB 0OBEMBI
COCYZIOBOJITHAKOBOMH
(bopMBI pazIMUHOTO
pa3mepa;

oLleHUBaTh hopmy
HPaBUIEHOTO
MHOTOTpaHHHKA MOCTIe
CIIHUJIOB, CPE30B H T.II.
(ompenensiTh KOJIMYECTBO
BEpIINH, pedep u rpaHei
MIOJTyYeHHBIX
MHOTOTPaHHHKOB)

nupamMuaa, TETpadip;
UMETh TpEeJCTaBICHUs 00
AKCMOMax CTEPEOMETPUU U
CIIEJICTBUSX U3 HUX U YMETh
MPUMEHSATD 1504 pu
pEeLICHNH 3aj1ay;

YMETb CTPOUTHb CEUYEHHUS
MHOFOI‘paHHI/IKOB C
HCITOJIb30BaHUEM
paSJII/I‘IHI)IX METOA0B, B TOM
YHCJIe U METOAa CJIEAOB;
WMETh TMPEJCTABICHUE O
CerHII/IBaIOHII/IXCﬂ Hp?[MI)IX
B IMPOCTPAHCTBE H YMETh
HaAXOIUThb erJI nu
PacCTOSIHUE MEX1y HUMU;
IPUMEHATH  TEOPEMBI O
napaﬂneanocm pr[MI)IX n
IIOCKOCTEM B
MPOCTPAHCTBE npu
pELIEHNH 3a/1ay;

YMETH IIPUMEHSATH

cnocobamu 3a0aHus
npAMOU  YPAGHEHUAMU U
yMemb  NPUMEHAMb  Npu
peuieHuu 3a0a4,
NpUMeHAms NpU  peueHuu
3a0a4 U 0oKazamenbCcmee
meopem 8eKmMOPHbIL Menoo
U Memoo KoOpoOuHam;
umems npeocmasieHue 00
akcuomax obvema,
NPUMEHSIMb Gopmynv
00beM08  NPAMOY20bHOO
napanieienuneod, npusMbl
U nupamuovl, mMempa’opa
npupewenuu 3a0ay,
npUMeHsmb meopemvl 00
OMHOULEHUAX 00beMO8 npu
peutenuu 3a0a4;
NPUMEHAMb UHmMe2pan Os
8bIUUCTIEHUsL  00beMO8 U
nogepxHocmetl mer
8PAWYEeHUsL, BLIYUCTICHUS




napajielbHOe
MPOSKTUPOBAHHE TUTS
n300pakeHus: Guryp;
YMETh PUMEHSITh
MEPICHIUKYISIPHOCTH

IPSMOM U IUIOCKOCTH NPH
pEIlIEeHNN 33/1a4;
BJIAJIETh
OpPTOr'OHAJIbHOE
IIPOEKTUPOBAHUE,
HaKJIOHHBIE U UX IIPOCKIHIH,
YMETb IPUMEHSATH TEOPEMY
0 TpeX MEepHEeHIUKYJIIIpax
IIPU PEIIEHUH 33/]1a4;
BJIAJIETh HOHSTUSIMHU
paccrosiHue MEXTY
¢durypamu B IpOCTPaHCTBE,
o0mwuit NEPIEHAUKYIISP
JIBYX  CKpEIIMBAIOIIUXCS
HPSMBIX " YMETh
MPUMEHSTh UX MPU
pEILIECHNN 3a/]a4;

IIOHATHUAMU

niowaou cghepuueckozo
nosca u obvema waposozo
cnosi;

umemsv npeocmagieHue o

OBUIICCHUSX 8
npocmpancmee:
napaiieibHoM — nepesoce,
cummempuu

OMHOCUMENbHO NJIOCKOCHU,
YEHMPANbHOU CUMMEMPUU,
noeopome  OMHOCUMENLHO

npAMOL, BUHMOBOU
cumMmempuu, ymemb
npUMeHsAmMb ux npu

peuieHuu 3a0a4,
umemsv npeocmasgieHue o

nAoWaou  OpMO2OHANLHOU
npoekyuu,;

umemsv npeocmagneHue o
mpexzpaHHom u
MHO202DAHHOM — yene U
NpUMeHAMb ceoticmea




BIA/J€Th IOHSTHEM YIoJl
MEXKY pAMO u
IUIOCKOCTBIO M YMETh
MIPUMEHSATH ero pu
pEIIEeHNN 3a/1a4;

BJIQJIETh MOHATUSAMHU
JBYI'PaHHBIA  yroJ, Yroi
MEXy IIJIOCKOCTSIMH,
NepHEHIUKYISIPHbIC
IJIOCKOCTH u YMETh
MIPUMEHSATH ux npu
pEIlIeHNN 33/1a4;

BJIQJIETh MOHSTUSMU
[pu3Ma, napajiejaenumnes u
[IPUMEHSATH CBOMCTBA
napajuienenumnena npu
pEIlIeHNH 3a/1a4;

BJIQ/IETh MOHATHEM
IPSIMOYTOJIbHBIN
napajuieIenumnes u
IIPUMEHSITh ero px

pelIeHUH 3a/1a4;

NIOCKUX yenos
MHO202PAHHO20 Yend npu
peuteHuu 3a0au,

umMemsv npeoCmagieHusi o
npeobpazosanuu  noooodus,
comomemuu U ymemov
NPUMEHAMb UX NPUpeueHuU
3a0ay,

yMemb peulams 3a0auu Ha
naocKocmu mMemooamu
cmepeomempui,

ymems NPUMEHSIMb
Gopmyner  0bvemos  npu
peuteHuu 3a0ay




BJIaACTh IIOHATUAMUA
nmupamMuaa, BUAbl IIUpaAMHUI,

JJIEMEHTHI IIPaBUIILHON
IIUPAMHU/IBI " YMETb
IIPUMEHSATH ux pu

PEIICHUHA 3a1a4;
HMETh IMPEACTABICHUE O

TeopeMe Diinepa,
NPaBUIBHBIX
MHOTI'OrpaHHUKAXx;

BJIaACTh IIOHATUEM

IUIOIIAaU MOBEPXHOCTEH
MHOTOIPAaHHUKOB U YMETb
MIPUMEHSTH €ro npu
pElICHUH 3a]1a4;

BJIQJCTh IIOHATHSAMH TeJia

BpallleHUs (umnuHOp,
KOHyC, map u cdepa), ux
CEYeHUs U YMETh
[IPUMEHATH 150, npu

peUICHUN 3a1a4;
BJIaACTH IOHATHUAMUA




KacaTelbHbIE TpsMbIE U
MIJIOCKOCTH u YMETh
MPUMEHSITh ux npu
pelIeHUH 3a]1a4;

UMETb TMPEACTaBICHUS O
BIIMCAHHBIX U OIMCAaHHBIX
cdepax u yMeTh MPUMEHSTh
UX [IPU pEIICHUH 33]1aY;
BJIQ/IETh TIOHATUSAMU O0BEM,
00beMBl MHOTI'OI'PAaHHUKOB,
Tem BpallleHus u
MPUMCHSITh ux npu
pEIleHUH 3a]1aY;

UMETh TPEACTAaBICHUE O
pa3BepTKe IWIMHApPA |
KOHYycCa, Iouaau
MOBEPXHOCTU ITWJIMHApPA |
KOHYyCa, YMETh NpPUMEHSATH
WX TPU PEIICHUH 3a7a4;
HMMETh MPEJCTABICHUE O
iouiaau cepobl 1 yMeTh
MPUMEHSITh €r0 IpU
peIIeHnH 3a/1a4;

YMETh peliaTh 3a7a4u Ha
KOMOMHAIINH
MHOTOTPAaHHUKOB ¥  Tel
BpaIllCHUS;

UMETh TPEACTaBICHUE O
MoJ00MH B MPOCTPAHCTBE U
YMETh peliaTh 3aJadyd Ha
OTHOIIEHHE OOBEMOB |
IJIOMAJe  MOBEPXHOCTEH
MoA00HBIX puryp.




B noeceownesnoui scuznu u npu
u3yueHuu Opyeux

npeomemos:

— COCTaBIIAITh c
HCIIOJIF30BAaHUEM CBOMCTB
FEOMETPUUYECKUX ¢buryp
MaTeMaTHYeCKHue  MOJCIN
ISt peuieHus 3a7a4

MPaKTUYECKOT0 XapakTepa
M 337a4 M3  CMEXHBIX
JTUCLUTLINH, UCCIIEIOBATh

[IOJy4YCHHBIE MOJEIU U
HMHTEPIIPETUPOBATH
pe3yJibTat
Bexkmopoiu | — OnepupoBath Ha 6a30BoM | — Onepuposambp nonsmusamu | — Bnaners Jlocmuoicenue
Koopounam YpOBHE MOHSITUEM dexapmogvl  KOOpOUHamvl TTOHSATHSM pesynvmamospasoena
bl 6 JIEKapTOBBbI KOOPAUHATHI B npocmpancmee, 8eKmop, UBEKTOPBI U UX Il;
npocmpanc MIPOCTPAHCTBE; MOOYIb  8eKMOpA, PABEHCMEO KOOPJWHATHI, —  Haxooumv 00vem
mee — HaxXOIWUThb  KOOPAUHATHI 8EKMOpo8, KoopOounamul | — YMeTb BBIIOIHATh napanienenuneod u
BEPILUNH KyOa Hu eekmopa, yaon MeHCOY omnepauuy HaJl BEKTOPaMHu; mempa’opa, 3a0aHHbIX
IPpAMOYTOJIBHOTO eeKmopami, CKaJIsIpHOE — HCIHOJb30BaTh CKaJIIPHOE KoopduHamaMu
napajjejenuiicaa npous’ee()eHue 6EKMOPO8, IIPOU3BEAECHNE BEKTOPOB ceOoUX
KOJUIUHEeapHvle 6eKmopbl, NPH PELIEHNH 33714, 6EPUIUH,
—  HaxoOumv paccmosuue memxncoy | — NPUMEHATH ypaBHEHHE —  3a0aeamb NPAMYIO 8
()ey/mz moukamu, CYyMMY IUIOCKOCTH, (I)OpMy_]'[y npocmparncmee,
8eKMOpPO8 U NpoussedeHue PacCTOSHUS MEXK LY —  HAxo0umuv paccmosiHue om
geKmopa  HA  HUCRO,  yeon TOYKaMH, ypaBHEHUECHEPHI MoUKU 00 NIOCKOCMU 6
MedAcOy e6ekmopamu, NpU PEUICHUHU 3a]1ay; cucmeme KOOpOUHam;
cKkansapHoe npouseedeHue, | — NPUMEHATh  BEKTOPHl M | — HAXOOUMb paAccmosHue
PAcK1aosieams 8eKmop no 08ym METOJ KOOpJAWHAT B MeHCOY
HEKOJLIUHEAPHBIMBEKMOPAM, MPOCTPAHCTBE npu CKPeUBaArOUUMUCSL

3a0a8amo
ypasHenuem 8

NIOCKOCHb
oexapmosot

pelieHnu 3a1a4

NPAMbIMU, 3A0AHHbIMU 8
cucmeme KoopduHam




cucmeme KOOPOUHAM;
peuiams npocmetiuiue 3a0ayu
66edeHuemM 6eKmMopHO20

bazuca

Hcmopusa OnuceiBaTh  OTAENbHBIC IIpeocmasnamo eknao | — Wmers mpexacraBienue o | Jocmuoicenue pesynibmamos

mamemamuk BBIJAIOLIUECS 8b10AIOWUXCA MAMEMANUKOB 8 BKJIaJie BbLIaomxcs | pazoena

u pEe3yJIbTaThl, 10JyYEHHbIE paseumue  MamemMamuxu U MaTEMaTUKOB B pa3BUTHE
B xoJie pa3BUTHS UHBIX HAYYHBIX obacmell; HayKU;

MaTEeMaTHUKH KaK HayKH; NOHUMAMb POJIb MAMEMAMUKU | — TOHUMATh poJib
3HaTh IIPUMEPbI 6 pazeumuu Poccuu MaTeMaTUKd B Pa3BUTUU
MaTEeMaTUYECKHX Poccun

OTKPBITHI U UX aBTOPOB B

CBSI3U C OTEUECTBEHHOU U

BCEMHUPHOU UCTOPHUEH;

MOHUMATh poiib

MaTE€MaTUKHU B Pa3BUTUH

Poccnn

Memoowt [IpuMeHATh  W3BECTHBIE Hcnonvzoeamo ocHosnble | — VIcmonb30BaTh  OCHOBHBIE | JJocmudicenue pe3ynomamos

Mamemamuk METO/ABl TIPU  PEIICHUU Memoowl dokazamenvbcmad, METO/IbI JJOKA3aTeNbCTBA, pasoena ll;

u CTaHJAPTHBIX npoBOOUMb  OOKA3AMENbCEO MIPOBOJIUTH JTOKA3ATEIBCTBO | NPUMEHAMb MAMEMAMu4ecKue
MaTeMaTHUYeCKUX 3ajay; U BLINOTIHAMb ONPOBEPIHCEHUE, u BBITTOJTHATh 3HAHUS K UCCIe008AHUIO
3aMeuaTh u NPUMEHAMb OCHOBHbLE OIPOBEPKEHUE; OKpYIIcarouieco Mmupa
XapaKTepu30BaTh Memoobl pewtenus | — TIPUMEHSATH OCHOBHBIE (modenuposanue

@uszuueckux npoyeccos,
3a0ayu IKOHOMUKU)




MaTEeMaTUYECKHe
3aKOHOMEPHOCTH B
OKpYXKarolei
JIEHCTBUTEIILHOCTH,
MPUBOIUTH MIpUMEPHI
MaTeMaTUYECKUX
3aKOHOMEPHOCTEMN B
PUPOJE, B TOM YUCIIE
XapaKTEPU3YIOLINX
KpacoTy U COBEPIICHCTBO
OKpPYXaloIllIero MHpa |
MIPOU3BEJICHUI HCKYCCTBA

MamemMamuyecKux 3a0a4;

Ha OCHO8e MAmMeMamudecKux
3aKOHOMEpPHOCmel 6 Npupooe
Xapakmepuzoeams Kpacomy u
COBEPULEHCINBO OKPYICAIOUSE20

mupa u npou3eeoeHuti
uckyccmea,

NPUMEHAMND npocmeuiuiue
npocpamMmuble  cpeocmea U
91€eKMPOHHO-
KOMMYHUKAYUOHHbLE CUCTEeMbl
npu pewienuu

Mamemamu4eckux 3a0ay

METO/IbI peleHus
MaTeMaTUUYECKUX 3a1au;

Ha OCHOBE MAaT€MaTHYECKUX
3aKOHOMEPHOCTEMH B
IIPUPOJIE XapaKTEpHU30BaATh
KpacoTy M COBEPILICHCTBO
OKpYXarouero Mupa H
MIPOM3BEICHUIN UCKYCCTBA;
OPUMEHSTh  MPOCTEHINe
IIPOrpaMMHBIE CPEICTBA U
AIEKTPOHHO-
KOMMYHUKAI[HOHHBIE
CUCTEMBbl TMpPHU  peIICHUU
MaTeMaTUYECKUX 3ajau;

IIOJIb30BaThCS
MPUKIaAHBIMU
porpaMMaMu it
[porpaMmmaMu CUMBOJIBHBIX
BBEIYHCIICHUN st
HCCIICIOBAHUS

MaTeMaTHYECKUX 00BEKTOB




1. COJAEPKAHUE yueOHOro mpeamera «MatemaTuku (ajredpa u Hayajia MaTeMaTHYe€CKOI0 aHAJIN3A,
reoMeTpus)»

ba3oBblii ypoBeHb

Auire0pa u HaYaJIa MAaTEMATHYeCKOI0 AaHAJIN3A
HarypanpHble uncia, 3amuch, pa3psaHbie claraemele, apumernueckue neidcTBus. Yncna U JecsSITUYHAS CHCTeMa cuucieHus. HarypanbHbie
quciia, JeIMMOCTh, TPU3HAKU AenmuMoctd Ha 2, 3, 4, 5, 9, 10. Pasnoxenue umcna Ha MHOXuTenu. Octarku. Pemenne apupmMerndyeckux 3amgad
MPAKTUYECKOTO COJICPIKAHMS.

[esnbie uncina. Moiyb 4KClia U €ro CBOMCTBA.

Yactu u nonu. Jpodu u aeiictBus ¢ npodsmu. Okpyrienue, npubnnkenue. Pelenne npakTHYecKuX 3aa4 Ha MPUKHUJIKY U OLIEHKY.

[TpouenTsl. Pemenne 3a1au npakTHYECKOrO COJIEP KaHUS Ha 4acTU U MpoLeHThl. CTeNeHb ¢ HaTypaJIbHbIM U LIeJIbIM IoKa3aTesneM. CBoicTBa
creneneil. CtangapTHBIN BU YKCIIA.

Anrebpanyeckue BoIpakeHUs. 3HaUeHHE aJIreOpandyecKoro BhIpaKeHHUS.

KBanpartuslit kopens. 300paxenue yrcna Ha ynciaoBoi npsaMoil. [IpubmkeHHoe 3HaueHNEe HPPaLMOHAIBHBIX YHCET.

Tonamue munozounena. Pasnooicenue MHo2041ena Ha MHOJcumeny, Y paBHEHUE, KOPEHb YpaBHEHHUs. JIMHeNHbIe, KBa{paTHbIC YPABHEHUS U
CUCTEMBI JIMHEUHBIX YPaBHEHU.

Pemenue nmpocreimumx 3a1a4 Ha JBUKEHHE, COBMECTHYIO paboTy, IpoLeHThl. UKcoBble HEpAaBEHCTBA U UX CBOMCTBA. JIMHElHbIe HEpaBEHCTBA
C OZIHOM TIepeMeHHOM U X cucTembl. UncnoBsie mpoMexyTku. O0beTMHEHUE U NTepeceueHue MPOMEKYTKOB.

3aBUCUMOCTh BEJIMYMH, (YHKIUS, apTyMEHT U 3Ha4€HHE, OCHOBHbIE cBOMCTBA pyHKIMA. ['paduk ¢pynkiuu. Jlunelinas pyunkuus. Ee rpaduxk.

VYrnoBoii Ko3hUIUEHT MPSIMOH.

k
Keaopamuunas ¢hynkyus. I'paghux u ceoticmea keadpamuynou ynxyuu.epagux ynxyuuy= ,JT . Tpaduxpynrkyuu Y =
X

Hynu pyHKImm, mpoMexyTKy 3HaKOIOCTOSIHCTBAa, MOHOTOHHOCTH (BO3pacTaHKe WK YObIBaHHE) HAa YUCIOBOM IpoMexyTke. Hanbombiee n
HauMeHblIee 3HaueHne QyHkuuu. [leproanueckne GyHKINN U HAUMEHBIIUHN TIEPUO/I.
['panycnas mepa yria. Tpuronomerpudeckast OKpyKHOCTb. OnpeenieHne CuHyca, KOCMHYCa, TAHT€HCa IPOU3BOJIBHOTO yriia. OCHOBHOE

TPUTOHOMETPUYECKOE TOKIACCTBO. 3HAUCHUS TpUroHoMeTpuueckux pynkiuit as yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°.



I'paghuxu mpueonomempuueckux ¢ynkyuti Yy=C0SX, Yy = sin x, y =tgx.

Pemenne npocTedmx TPUroHOMETPUUECKUX YPABHEHUI C TOMOILBIO TPUTOHOMETPUUECKON OKPYKHOCTH.

Ionamue cmenenu ¢ oelicmsumenvuvim nokazamenem. lIpocrelinme nokasarenbHble ypaBHeHUs U HepaBeHCTBa. [loka3aTenbHas GyHKUUA U ee
rpadux.

Jlorapu¢wm yrcna, ocHOBHbIE cBOMCTBA Jorapudma. Jlecarnunsiii torapudm. [Ipocreiiire norapudmuyeckne ypaBHEHUS U HEPAaBEHCTBA.
Jlorapudmuueckas pyHKIuUs 1 ee rpaduxk.

[TonsTue crenennoit pynkuuu u ee rpaduk. [Ipocreiimme npparonaibHble ypaBHEHUS.

KacarenbHas k rpaduky pynkiun. [ToHsTHEe TPON3BOAHON QYHKIMH B TOYKE KaK TAHT'CHC YIJIa HAKIIOHA KacaTeabHOU. [ 'eoMeTprudeckuii u
(bu3NIeCKNuil CMBICI IPOU3BOTHON. [Ipou3600HbIE MHOCOUNEHOS.

Touku 3xcTpeMyMa (MaKkCUMyMa U MUHUMYMA). HMccredosaniue 31eMeHmaptblx yHKYUl Ha MOYKy SKCMpemyma ¢ NOMOubio NpoU3800HOU.
Haenaonas unmepnpemayus.

Tonamue nepsoodpasrotl hynxyuu. Quauueckuil cmvlci nep8oodbpasnoti. Ilonamue 06 unmezpane Kak niowaou noo 2papuxom yHKyuu.

I'eomerpus

@urypsl Ha MJIOCKOCTHU U B npocTpaHcTse. [lyinHa u miomas. [lepumerps! u miomaau ¢uryp.

[TapanneabHOCTh M NEPIIEHIUKYISPHOCTD NPSIMBIX U INIOCKOCTEH.

TpeyronsHUKH. BB TPEYTOIEHUKOB: OCTPOYTOJIbHBIC, TYTIOYTOJIBHBIE, IpsiMoyTobHbIe. KateT mpotus yria B 30 rpaxycoB. BaenrHuii yron
TPEYroJbHUKA.

buccekrpuca, Mmennana u BbIcOTa TpeyroJibHUKa. PABEHCTBO TPEYTroJbHUKOB.

Pemenue 3anau Ha kiaeTyaToit Oymare.

PaBHOOEIpEHHBIN TPEYTONBHUK, PABHOCTOPOHHUH TpeyroidbHUK. CBOMCTBA paBHOOEIPEHHOTO TPEYTOJIbHUKA.

CoOOTHOIIIEHUS MEXIy CTOPOHAMH U YTJIaMU B IPSIMOYTOJILHOM TPEYroJibHUKE. TpUroHoMeTpudeckue QyHKIMH YIIIOB B MPSMOYTOIBHOM
TpeyronbpHuke. Teopema [Iudaropa. [lpumeHeHne TeopeM CHHYCOB I KOCUHYCOB.

YeThIpexyroJpHUKU: TTapajieorpaMM, poMO, MpsSMOYTOJIbHUK, KBaApaT, Tpanelus U ux cBoiictsa. CpeHss JUHUS TPEYroJIbHUKA U TPaIeluu.



Buinyxnvle u Hesvinykivie ¢oucypul. Ilepumerp MHOTOYTONIBHUKA. [IpaBUIIbHBIN MHOTOYTOJIBHUK.

VriIBI Ha IIOCKOCTH U B IMPOCTPAHCTBC. BepTI/IKaJ'H:HBIe H CMC)XKHBIC YIJIbI.

CyMMa BHYTPEHHHX YIJIOB TPEYTOJIbHUKA U YEThIPEXYTOJIbHUKA.

CooTHo1IEHH B KBapaTe U paBHOCTOPOHHEM TPEYTOJIbHUKE.

Jlnaronaiy MHOrOyrOJIbHHKA.

[TogoGHBIE TPEYTOILHUKH B IPOCTEHIINX CITydasiX.

®opMyJIbl IIIOIATU IPSMOYTOJIbHUKA, TPEYTOJIbHUKA, poMOa, Tpaneluu.

OxpysxHOCTb U KpyT. Pagnyc n nuamerp. JlnmHa OKpyKHOCTH U Iuionaaps kpyra. Yucio nt. BiiucanHeli yros, B 4aCTHOCTH YIoJl,
onuparomuiics Ha nuamerp. KacarenbHas K OKpYKHOCTH U €€ CBOMCTBO.

Ky6. CooTHo1ieHus B Kyoe.

Terpasap, mpaBUIBHBIN TETPAIAP.

[TpaBuiibHas nupamua u npusma. [psamas npusma.

H300padicenue Hekomopbix MHO202PAHHUKOG HA NJIOCKOCMU.

[TpsamoyronbHblil napannenenunes. Teopema Ilugazopa 6 npocmparcmae.

3aauu Ha BBIYMCIIEHNUE PACCTOSHUM B MPOCTPAHCTBE C MOMOIIBIO TeopeMsl [Tudaropa.

Paszeepmra npsamoyzonvroeo napannenenuneoa.

Konyc, mummnmp, map u chepa.

Ipoexyuu ¢pueyp na nnockocmo. Hzobpasicenue yununopa, Konyca u cgepol Ha nIOCKOCHU.

Ilonamue 06 ob6vemax men. Vicrionb3oBaHue JUIsl peIIEHUs 33]1a4 Ha HAX0XK/I€HNE T€OMETPUUYECKUX BETUYUH (opMysT 0ObeMa IPU3MBIL,
LWIMH]pa, THpaMH/Ibl, KOHYyCa, [1apa.

Tousmue o nooobuu na niockocmu u 6 npocmparncmeae. OTHOIIEHUE TUIOIAACH 1 00bEMOB TTOTOOHBIX (UTYD.

BeposiTHOCTB U cTaTHCTHKA. JIOTHKA 1 KOMOMHATOPHKA

Jloruka. Bepnsie u HeBepHbIe yTBepKaeHus. Ciaeacteue. Konmpnpumep.



Mmnooicecmso. [lepedop BapraHTOB.

Tabmuupl. Cton04aTeie ¥ KPYroBble AUArPAMMBI.

Uucnoseie HaOopbl. CpepHee apudMeTnieckoe, MeAuana, HanOobIIee 1 HauMEeHbIlee 3HAYCHUS. [Ipumepsl U3MEeHYUBbIX GENUYUH.

YacToTa 1 BeposTHOCTh coObITHsA. City4aiiHbIi BBIOOD. BhIunciienue BeposaTHOCTEl COOBITHI B ONBITAX C PABHOBO3MOYKHBIMU 3JIEMEHTaPHBIMU
COOBITHSIMH.

He3zasucumvie cobvimust. @opmyna crodxicenus 6eposmuocmell.

Ipumepul ciyuaiinvix eenudun. Pasnomeproe pacnpeodenenue. Ilpumepsl Hopmanbhoeo pacnpedeneHus 6 npupooe. [lonamue o 3akoHe OonbUIUX

uucei.

OcHoBHast 6a30Basi mporpaMma

Anre6pa u Hayaja aHaIM3a

[ToBTOpeHue. Pemenne 3a1a4 ¢ NCHOIb30BaHUEM CBOMCTB YMCEN M CUCTEM CUUCIICHHS, ISTTMMOCTH, I0JICH U YacTe, TPOIIEHTOB, MOYJICH YHCEIL.
Pemenne 3aau ¢ MCNoIpb30BaHUEM CBOMCTB CTETIEHEH M KOPHEW, MHOTOUJICHOB, IPe0Opa30BaHUi MHOTOYJICHOB U JPOOHO-PAIIMOHATBEHBIX BBIPAXKCHUH.

Pemenne 3a1a4 ¢ HCNOIB30BaHUEM I'palyCHON MEpHI yriia. MoTyb Yrcia ¥ €ro CBOMCTBA.

Pemenne 3a1a4 Ha IBM)KEHHE U COBMECTHYIO PabOTY € MOMOIIBIO IMHEHHBIX ¥ KBAIPATHBIX YPaBHEHUH U UX CHCTEM. Pemenne 3a1a4 ¢ moMOIIbo
YU CJIOBBIX HCPABCHCTB U CUCTEM HCPABCHCTB C O}IHOfI HepeMCHHOI\/JI, C IPUMCHCHUCM I/I306pa)KeHI/I$I YN CIOBBIX IMMPOMEIKYTKOB.

Pemenue 3amay ¢ ucnosb30BaHUEM YHCIOBBIX (PYHKIMHI U ux rpaduxos. Mcrnonb3oBaHue CBONCTB U rpaUKOB JUHEHHBIX U KBaJpaTHUHBIX

¢byHKIMA, 00paTHON MPONOPLUUOHATBHOCTH U GYHKIINH Y =. l]‘; ['paduueckoe perieHne ypaBHEHUH 1 HEPABEHCTB.

TpI/IFOHOMeTpI/I‘IeCKaH OKPY>KHOCTD, paduaHHaﬂ mepa yena. CI/IHyc, KOCHUHYC, TAHI'CHC, KOmAaHzeHC TPOU3BOJIbHOI'O yTIJia. OcHOBHOE

TPUTOHOMETPHYECKOE TOXKIESCTBO U CIIEACTBUS U3 HETO. 3HaUSHHs TpUroHOoMeTprueckux ¢pynkimii s yrimos 0°, 30°, 45°, 60°, 90°, 180°, 270°.

TUTUTTTT

(0, —_,__, — pan). Popmyni croscenus mpueoHoMempuyeckux QyHKyuti, popmynst npuedenus, popmyivl O80LHO20 apeyMeHnmd..
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Hynu ¢pyHKIMM, mpoMeKyTKH 3HAKOMOCTOSTHCTBA, MOHOTOHHOCTh. Hanboubiiee n HanMeHsbIiee 3HaueHue GyHkimn. [lepuoaunaeckue
¢Gbyuknun. YeTHOCTh U HeYeTHOCTh GYHKIUN. CrrodicHble (hyHKyuu.

Tpuronomerpuueckue GpyHKIHU Y=COSX, Y=SIiNX, y=tgX. @ynxyus y =ctgx. CBoiicTBa 1 rpaiK¥ TPUTOHOMETPUUYECKUX (PYHKIINH.

ApPKKOCHUHYC, apKCUHYC, AapKTaHTe€HC uucia. Apkkomaneenc uucna. llpocteilline TpUroHOMETpUYECKHWE ypaBHEHHd. Pemienue
TPUTOHOMETPUUECKUX YPaBHEHUM.

Obpammubie mpuconomempuyeckue QYHKyuU, ux ceoicmsa u epaguxu. Pewenue npocmetiviux mpueconomempuiecKux Hepagencms.

Crenens ¢ JeHCTBUTEIBHBIM ITOKa3aTeIeM, CBOMCTBaA cTenenu. [Ipocreiiiie nokasarenbHble ypaBHEHUS U HepaBeHCTBa. [lokazaTenpHas
(byHKIUS ¥ ee CBOMCTBA U rpaduK.

Jlorapudwm gucina, cBoiicta norapudma. Jlecaruunsiii norapudm. Yucro e. Hamypanvusiii 1oecapughm. lpeodpazoBanue 1orapuhMuIecKux
BoIpakeHuil. Jlorapudmuueckue ypaBHeHus U HepaBeHcTBa. Jlorapudmudeckas GyHKIUS U ee CBOIMCTBA U TpaduK.

CrenenHas pyHKLUS U ee CBOMCTBA U rpaduk. VppaloHaibHble YpaBHEHUS.

Memoo unmepsanog 05 peuieHus HepageHcms.

Ilpeobpazosanus epaguxos yHkyuii: cogue 800.1b KOOPOUHAMHBIX OCel, PACMANCEHUE U Cocamue, OMpaxiceHue OMHOCUMENbHO KOOPOUHAMHBIX
oceiti. I pagpuueckue memoovl peuienus ypasHenuii u Hepagencme. Pewenue ypasnenuii u nepagencms, cooepircaujux nepemenHyio noo 3HaKkom MooyJisl.

Cucmemvl noKa3amenbHbIX, 102aPUDMULECKUX U UPPAYUOHATbHBIX YpasHeHul. Cucmembl NOKA3amenbHbIX, 102aPUPMULECKUX HEPABEHCMNE.

Bzaumno obpamuvie ¢pynxyuu. I pagpuxu 63aumuo oopammusix hyHKyu.

Ypasuenus, cucmemst ypasnenuii ¢ napamempom.

[TpousBoanas ¢pyukiuu B Touke. KacarenpHas k rpaduky ¢pyHkiuu. ['eomerpudeckuii u puznueckuit cMbica mpou3BoAHOM. [IpousBoHbIe
aneMeHTapHbIX QpyHKumid. [Ipasuna ouggepenyuposarus.

Bmopas npoussoonas, ee ceomempuueckuti u puzuieckuli CMulcIl.

[TonsiTie 0 HempepbIBHBIX (QYHKIUSAX. TOYKM IKCTpeMyMma (MakCUMyMa M MHHHMYyMa). MccrnemoBaHue dleMEHTapHBIX (YHKIUH Ha TOYKU
SKCTpeMyMa, HauOoJblllee W HaUMEHbIIEe 3HAUYEHHE C TMOMOIIBIO NMPOU3BOAHON. [locmpoenue epagurxos yHKyuiti ¢ nomouyblo NPOUIBOOHBIX.
IIpumenenue npouzeoonoll npu peweHuuy 3a0au.

[TepBoobpasnas. [lepgoobpasnvie snemenmaphvix Gyukyuti. Ilowaos kpusonuwnetinot mpaneyuu. Popmyra Heromona-Jleibnuya.

Onpeoenennviii unmezpan. Boiuucnenue niowjaoeti nioCKUx guayp u 06vemos mei 8pawjeHus ¢ NOMOUWbI0 UHMepald.



I'eomeTpust

[ToBropenue. Pemenue 3amau ¢ MpUMEHEHHEM CBOMCTB (pUTYp Ha IUIOCKOCTH. 3a/aud Ha JI0KAa3aTeIbCTBO M MOCTPOEHHE KOHTPIPHUMEPOB.
Hcnonp3oBanue B 3ajadax MPOCTEHWIIMX JOTMYECKMX MpaBuil. PemieHune 3agad ¢ MCMOIB30BAHHMEM TEOPEM O TPEYTOJbHHMKAX, COOTHOIICHHWN B
IPSMOYTOJIbHBIX TPEYroJbHUKaX, (AKTOB, CBA3aHHBIX C 4YEThIpeXyrojbHUKamu. PelieHune 3agady ¢ HCHOIb30BaHHEM (DAKTOB, CBSI3aHHBIX C
OKpY’KHOCTsIMU. Perienue 3aau Ha u3MepeHusl Ha IJIOCKOCTH, BBIYMCICHHE JUIMH U IUIoIaael. Peuenue 3a0au ¢ nOMOwbio 6eKMopos u KOOPOUHAM.

Harnsimnas crepeomerpusi. @urypsl 1 ux nuzodpaxkenus (Ky0, mupamuna, npusma). OcHoGHble NOHAMU CIEPeoMempuY U Ux C80UCMEd.
Ceuenus ky0a u TeTpaspa.

Touka, npsiMasi ¥ IIIOCKOCTh B IPOCTPAHCTBE, aKCMOMBI CTEPEOMETPHUH U CIIEACTBUS U3 HUX. B3anMHOe pacnosoxeHne NpsMBbIX U INIOCKOCTEH
B rpocTpaHcTBe. [lapaniensHOCTh NPSAMBIX U IIOCKOCTEH B MpocTpaHcTBe. M300paskeHne MpOCTEHIINX MPOCTPAHCTBEHHBIX (PUTYp HA MIIOCKOCTH.

Paccrosinus Mexay ¢purypamu B IpOCTPaHCTBE.

Vsl B npocTpaHcTBe. [lepreHInKyIspHOCTD NPSAMBIX U IUIOCKOCTEH.

[Tpoexmus Gurypsl Ha mIockocTh. [Ipu3HaKy NepHeHANKYIIPHOCTH NMPSIMBIX U TNIOCKOCTEH B MpocTpaHcTBe. Teopema o Tpex

MEPIECHANKYISAPaXx.

Msuororpannuku. [apamnenenunesn. CBoiicTBa npsaMoyroibHoro napamienenumneaa. Teopema [Iugaropa B npoctpanctse. [Ipusma u
nupamuia. [IpaBunpHas nupamuaa v npaBuibHas npusma. [Ipsmas nupamuaa. DneMeHThl TPU3MbI HITHPAMUIBL.

Tena BpaieHus: TUINHAP, KOHYC, cdepa U map. OCHOBHbIE CBONCTBA MPSAMOT0 KPYrOBOTO LIMJIMH/IPA, IPSIMOTO KPYTroBOr0o KOHYCA.
N300pakeHue Ten BpallleHus Ha MI0CKOCTH.

IIpeocmasnenue 06 yceuenHom Konyce, ceyeHus KOHyca (RapanieibHoe OCHOBAHUIO U NPpOXoosiujee Yepes 6epuiuny), cedenus YyultuHopa
(napannenvro u nepneHOUKYIAPHO Ocu), ceyeHus wapa. Paseepmra yununopa u konyca.

Ilpocmetiwiue kKomMOUHAYUU MHO20CDAHHUKOS U Mel 8paujeHust Medicoy coootli. Beraucienne 3eMeHTOB TPOCTPAaHCTBEHHBIX GUTyp (pedpa,
JTMAroOHaJ|, YTJIbl).

[Tnommane MOBEPXHOCTH MPABWIBLHON MUPAMUJIBI M IPSMOM MpU3MBIL. [1101a1b MOBEPXHOCTH MPSIMOTO KPYTOBOTO IUIMH/IPA, IPSMOTO
KpyroBOT0 KOHYycCa U 1apa.

[Tonsitue 06 o6beMe. OObeM nUpaMuIbl U KOHYCa, IPU3MbI U IWIHHApa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHOIIECHHUS MEXKTy TUTOLIAISIMU TIOBEPXHOCTEH M 0ObeMaMy OJJOOHBIX TEll.

ﬂGMJ/C'eHM}Z 6 npocmpaHcmee. napaﬂﬂeﬂbeld NnePperoc, YeHmpailbHAsl CUMMENPUAR, CUMMEMPUSL OMKROCUMENbHO NJIOCKOCNU, NOBOPOM.



Ceoticmea osudcenuil. Ilpumenenue 08udiceHUll NPU peuteHuu 3a0at.

Bekropsl 1 koopauHatel B mpoctpancTBe. CymMMa BEKTOPOB, YMHOKEHHME BEKTOpa Ha 4YHCIIO, YTod MeXAy BekTopamu. KoimuHeapHble U
KOMIUTaHApHBIE BEKTOPbl. CkanapHoe npouszsedeHue 6ekmopos. Teopema o pasznodxcenuu 6ekmopa no mpem HeKomnianaprovim eekmopam. Cransapuoe
npouseedeHue 6eKmopos 8 kKoopournamax. lIpumenenue 6ekmopos npu peuleHuU 3a0a4 Ha HaxXoHCOeHue paccmoanull, OIuH, niowaoetl u 00beMos.

Ypasnenue nnockocmu 6 npocmpancmee. Ypasuenue cgepwi 6 npocmparncmee. Popmyna O0Jisk 8bIYUCLEHUSL PACCMOAHUA MENHCOY MOUKAMU 8

npocmpancmse.

BepositHocTh U cTaTcTHKA. PadoTa ¢ naHHBIMM

[ToBTOpenue. Pemenue 3amady Ha TabauvHOE W rpaduyueckoe NMPeICTaBICHUE NaHHBIX. VICIoMb30BaHNE CBOMCTB M XapaKTEPUCTHK YHCIIOBBIX
HaOOpOB: CpeaHMX, HAHOOJBIIEr0 W HAUMEHBIIETO 3HAUCHUs, pa3Maxa, oducnepcuu. Pewenue 3adau ma onpedenenue uacmomvl u 6epOSAMHOCHU
cobvimuti. Beiuucnenue éeposmuocmeti 8 Onvimax ¢ pagHOBO3MONCHLIMU dNIEMEHMAPHbIMU Ucxooamu. Pewenue 3a0au ¢ npumenenuem KOMOUHAMOPUKLL.
Pewenue 3a0au na eviuucienue 6€POSAMHOCMEN He3a6UCUMbIX COObIMUL, NpUMEHenue Qopmyavl clodcenus eéepoamuocmell. Pewenue 3adau ¢
npumeneruem ouazpamm Jilnepa, oepesa eeposmuocmet, popmynvt Beprynnu.

Yenosnas eeposimuocme. [pasuno ymnoscenus epoamuocment. Popmyna noaHol 6eposmHoOCmu.

Huckpemnvie cnyyaiinvie genudunvl u pacnpedenenus. Hesasucumvle ciyuatinvie eenuuunsl. Pacnpedenenue cymmol u npoussedenus
HE3A8UCUMbIX CTYYALHBIX ETUYUH.

Mamemamuueckoe odcuoanue u oucnepcus ciyuanHoul eerudunsl. Mamemamuyeckoe odxcudanue u OUCNepcusi CyMmbl CLyYAHbIX 6ETUYUH.
I'eomempuueckoe pacnpedenenue. bunomuanvroe pacnpedenenue u e2o ceoticmaa.

Henpepuignvie cnyuaiinvie eenuuunsl. Ilonamue o niomuocmu eepoamuocmu. Pasnomepnoe pacnpedenenue.

TlokazamenvHoe pacnpedenenue, e2o napamempbi.

Tonamue o nopmanvrom pacnpedenenuu. Ilapamempol HopmanvHo2o pacnpedenerus. Ilpumepol ciyuatiHbIX 8eaUdUH, NOOYUHEHHBIX
HOPMANbHOMY 3AKOHY (RO2PeuHOCMb U3MePEeHUl, pOCH 4elo8eKa).

Hepasencmeo Yebviuesa. Teopema bepnynnu. 3akon bonvuiux yucen. Boibopounwiii memoo uzmepenus eeposmuocmei. Ponb 3akona 60n1buiux
yucen 8 Hayke, npupooe u oouecmae.

Kosapuayus 0eyx cnyuaiinsix éenuuun. Ilouamue o koagpuyuenme koppensayuu. Coemecmmuvie HabOII0OEHUSA 08YX CIYHUAUHBIX BEIUYUUH.

Buvibopounsiii koagpuyuenm xoppenayuu.



I'eomerpus

[ToBTOopenne. Pemienune 3amad C MCHOJIB30BaHWEM CBOWCTB (UIyp Ha IUIOCKOCTH. PemieHue 3amad Ha JI0OKa3aTENbCTBO M IOCTPOEHHUE
KOHTpIpuMepoB. [IpruMeHeHrne MpoCTEHIMX JIOTHYECKUX TpaBuil. PemieHue 3amad ¢ MCMOJIB30BaHUEM TEOPEM O TPEYrOJbHUKAX, COOTHOIICHUU B
MPSIMOYTOJBHBIX TPEYroJbHUKAX, (AKTOB, CBS3aHHBIX C YETBHIPEXYTOJIbHHKAMH. PelieHne 3amad ¢ HCIMOJIb30BaHHEM (DAKTOB, CBSI3aHHBIX C
OKPY>KHOCTSIMHU. Perienue 3a7a4 Ha M3MEpEHUs Ha TJIOCKOCTH, BBIYUCIICHHS JITMH | TIOMAneh. Pewerue 3a0ay ¢ nomMowbio 6eKmopos u KOOpOUHam.

Harmsimaas crepeomerpust. [Ipusma, napaienenumnes, mupaMuaa, TeTpasip.

OCHOBHBIE ITOHATHS TEOMETPHUH B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHH M CICACTBUS U3 HUX. [loHsamue 06 akcuomamuueckom memooe.

Teopema Menenas ons mempasopa. IloctpoeHne cedeHUit MHOTOIPaHHUKOB METOJIOM ciiesioB. LleHTpanbHOoe npoekTupoBanue. [locrpoeHue
CEYCHHII MHOTOTPaHHUKOB METOJIOM TIPOCKITHHA.

CkpenuBaromuyecs npsMble B TPOCTPAHCTBE. YTOI MEXAY HUMU. Memoobl HaxodicOeHUsi paccmoaHul Mextcoy CKpeuusarouuMucs nNPmMolMu.

Teopembl 0 mapauIeTbHOCTH MPSMBIX M IUIOCKOCTEH B IpocTpaHcTBe. [lapaiiensHoe MpoeKTHpOBaHUE U H300paskeHne Guryp.
T'eomempuueckue mecma mouex 8 npocmpancmae.

[TeprnieHAUKYISIPHOCTH IPSIMOM U TUIOCKOCTH. OpTOrOHAIbHOE MPpoeKTHpoBaHue. HakmonHble U mpoekiuu. Teopema o Tpex meprneHauKyIspax.

Buowvt mempasopos. Opmoyenmpuueckuti mempasop, KApKACHbLL Mempas’op, pasHocpanHslli mempas’aop. IlpamoyeonvHulii mempasop.
Meouanwvi u bumeduanvl mempasopa.

Jlocmpaueanue mempasopa 0o napaiieienuneod.

Paccrostus mexay purypamu B mpoctpancTBe. OONIH MePIeHIUKYISIP ABYX CKPEITUBAIOIIUXCS MTPSMBIX.

Yrnel B mpoctpaHcTBe. lleprieHAMKyNIspHBIE TIOCKOCTH. [lnowjads opmoeonanvHol npoexkyuu. IlepneHOuxyniaprHoe ceueHue HnpusMbl.
Tpexepannviti u muocoepaunsvli yeon. Ceolucmea NioCKUX yei08 MHo2oepanHo2o yead. Ceoucmea niocKux u 08yePaHHbIX Yel08 mMpexepaHHo2o yeid.
Teopembl KOCUHYCO8 U CUHYCO8 OJisL MPEXSPAHHO20 Veld.

Buasl MHOrOrpaHHUKOB. Pazsepmru muozoepannurka. Kpamuatiwiue nymu na nogepxnocmu MHO202PAHHUKA.

Teopema Junepa. [1paBunbHbIE MHOTOTPAHHUKH. /[80UiICMBEHHOCMb NPABUNLHBIX MHO202PAHHUKOS.

ITpusma. [Tapamnenenunen. CroiicTBa napamienenunena. [Ipsmoyronsusliii napannenenumnes. HaknoHHbIE IPU3MBIL.



[Mupamuna. Buasl nupamu. DieMeHThI TpaBHIIbHON nupaMubl. [IupaMuisl ¢ paBHOHAKIOHEHHBIMU peOpamMu U TPaHSIMU, UX OCHOBHBIE
CBOMCTBA.

[Tnomaau moBepXHOCTE MHOTOTPaHHHUKOB.

Tena BpameHus: MWIMHIP, KOHYC, ap U chepa. CeueHns nuIMHIpa, KOHyca U 1apa. [1lapoBoii cerMeHT, mapoBoOi CJI0M, IIapOBOH CEKTOP
(koHyc).

YceuenHas nupaMuia U yCEYCHHbIN KOHYC.

Onemenmul cpepuueckoti ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble U III0CKOCTU. Brincanuslie u onucanusie chepsl. Kacarwowuecs cghepol. Kombunayuu men spawjenus.

BekTops! u koopaunatel. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOPA HA YHUCIIO0. YTONI Mexay BekTopaMu. CKallsipHOE IPOU3BEICHUE.

YpaBHeHue miockoctu. @opmyrna pacCTOSHUS MEXTy TOUKaMH. Y paBHeHHE cepsl. Popmyna paccmosanus om mouku 00 NiI0CKOCU.
Cnocobvl 3a0anus npsamotl ypasHeHUusMu.

Pewenue 3a0au u 0oxkazamenbcmeo meopem ¢ NOMOWbIO 8EKMOPO8 U MEMOOOM KOOPOUHAm. DlieMeHmbl 2eoMempun Macc.

[Tonsitue o6bema. O6beMbl MHOTOrpaHHUKOB. OOBEMBI TeN BpallleHHsl. AKkcuomsl 06vema. Bvisod ¢popmyn 06vemos npamoy2oibHo2o
napannenenuneoaq, npusmuvl U nupamuovl. Popmynvl 0Jis1 HAX0HCOeHUss 00bema mempasopa. Teopemvt 06 OMHOUWEHUAX 00bEMOS.

Tpunoswcenus unmezspana K 8bl4uUCIeHUI0 00beM08 U nogepxHocmell men epawjerus. [lowaos cghepuueckozo nosaca. Obvem uwaposo2o cosl.
Ipumenenue ob6vemos npu peurenuu 3a0au.

[Tnommane cdepsr.

Paszeepmra yununopa u xonyca. Ilnomaas TOBEPXHOCTH LIWIMHIPA U KOHYCA.

KoMOuHamm MHOTOTPaHHUKOB U TEJT BPAIICHUS.

[TonoGue B mpocTtpancTe. OTHOIIEHHE 00BEMOB H TIJIOMIAJIEH TOBEPXHOCTEH MOAOOHBIX puUTyp.

suoicenust 6 npocmparcmee: napaiiebHulil NEPEHOC, CUMMEMPUS OMHOCUMETbHO NIOCKOCU, YEHMPATbHAS CUMMEMPUS, NOBOPON OMHOCUMENTLHO

NPAMOI.



Hpeo6pa306aHue I’l00061/l}1, comomemus. Pewenue 3a0au na niockocmu ¢ ucCnonib308anuem cmepeomempudecKkux Memooos.

BeposiTHOCTB U CTATHCTHKA, JIOTHKA, TeOPHUs TPad0B 1 KOMOMHATOPUKA

[ToBropenue. Mcnonb30Banue TabauIl ¥ AHArpaMM JUIs IIPEACTaBICHUS TaHHBIX. Pemenne 3a1a4y Ha IpUMEHEHHE ONUCATEeIbHBIX XapaKTePUCTUK
YHCIIOBBIX HAOOPOB: CPEIHMX, HAUOOIBIIETO ¥ HAMMEHBILIETO 3HAUYEHUS, pa3Maxa, AUCIEPCUU M CTaHAAPTHOTO OTKJIOHEHUs. BbrumcieHune 4acTtoT u
BEPOSITHOCTEH COOBITHI. BhIunciienue BeposTHOCTEH B OMBITaX C PaBHOBO3MOKHBIMHU 3JIEMEHTapHBIMU McXoJaMHu. VMcmonbp30BaHue KOMOMHATOPHUKH.
Brruucienue BeposTHOCTEM He3aBUCHMBIX COObITHH. Mcnonb30Banue (hopMyIbl CIOXKEHHUs BEpOATHOCTEH, Auarpamm Diiiepa, JepeBa BEepOATHOCTEH,
¢bopmysl bepryu.

Bepoamuocmuoe npocmpancmeo. Axcuomvl meopuu 6eposmHocmen.

VYcnoBHas BeposTHOCTE. [IpaBuio ymHOkeHMs BeposaTHOCTeN. Dopmyiia nosHoi BepostHocTH. Popmyna baiieca.

JluckpetHble ciydaiiHble BEIMUYMHBI U pacnpeneneHus. CoBMecTHbIE pacnpezaeneHus. Pacnpenenenne cyMMbl U POU3BEIACHUSI HE3aBUCUMBIX
CIIy4alHBIX BEJIMYMH. MaTeMaTUueCcKOoe OKUAAHUE U JUCIIEPCUs CIy4YalHON BEJIMYMHBI. MaTeMaTH4ecKOoe OKUIAHUE U TUCIIEPCUs CyMMBI CITy4YailHbIX
BEJIMYMH.

bunapHas cinydaiiHas Benu4uuHa, pacupeaenenne bepnyiu. ['eomerpuueckoe pacnpenenenue. buHomMuanbHOE pacpeeIeHUue U ero CBOMCTBA.
I'unepzeomempuueckoe pacnpedenenue u e2o C80UCMEd.

HenpepsiBHbIe citydaiinbpie BenuuuHsl. [[10THOCTE BeposTHOCTH. DyHKIMS pacnpeneneHus. PaBHOMepHOeE pacpeieneHue.

Tlokazamenvroe pacnpedenenue, e2o napamempeoi.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmanenoe pacnpenenenue. @ynkmus Jlamnaca. [lapameTpbl HOpMaIbHOTO pacmpeeeHHUS.
[Tpumeps! ciryyaifHbIX BETHYUH, TOAYMHEHHBIX HOPMaJIbHOMY 3aKOHY (IIOTPEIIHOCTh U3MEPEHHI, pOCT YenoBeka). [lenmpanvhas npedenvHas meopema.

Hepasencmeo Yebvluesa. Teopema Yebviuwesa u meopema bepuynnu. 3akon Oonvuiux uucen. Boioopounviii memoo usmepenus

gepossimnocmel. Ponvb 3axona 6onvuiux uucen 6 Hayke, npupooe uodouecmae.



KoBapuanus nsyx ciydaiiHpix BenuuuH. [lonstue o koaddunmente koppensiun. CoBMeCTHbIC HAOMIOACHUS IBYX CITyYalHBIX BETUYHH.
Buibopounwiii koagppuyuenm xoppenayuu. Jlunetinas peepeccus.

Cmamucmuueckas eunomesza. Cmamucmuka Kpumepusi u ee ypoeens 3nauumocmu. Ilposepka npocmetiwiux cunomes. Imnupuieckue
pacnpeoeneHus U Ux c6:13b C meopemudecKkumu pacnpeoeieHuamu. Panzosas koppenayus.

Ilocmpoenue coomeemcmeuil. HnvexmusHwle u clopvekmusHvle coomeemcmesus. buexyuu. /Jluckpemnas nenpepuvignocmeo. lpunyun Jupuxie.

Kooupoesanue. /[eouunas 3anuce.

Ocnogubie nonsamus meopuu epagos. /lepesvs. /[eouunoe oepeso. Ceaznocmv. Komnonenmol ceasznocmu. Ilymu na epage. Diineposwl u

T'amunbmonosni nymu.

I11. TemaTnueckoe INIAHUPOBAaHUE ¢ YKa3aHUEM KOJIHNIECTBA YaCOB, 0OTBOAUMBIX HAa OCBOCHHUE KaKI0M TeMBbI.

10 kJacc (0a30Bblii ypoOBeHb)

Tema Koa-Bo B Tom uyncie
KonTpoJabhbie
padoThI

1 [ToBTOpenue Kypca anredpsl 7-9 kiacce 5 1
2 BBenenue. AKCHOMBI CTEpEOMETPUU 3
3 [TapamienpHOCTD NPSIMBIX U INIOCKOCTEN 11 1
4 CreneHs ¢ AeCTBUTEIbHBIM II0KA3aTEIEM 11 1
5 CrenenHast pyHKIUSA 14 1
6 [TapannenbHOCTb IIIOCKOCTEN 11 1
7 [TokazarenbHas QyHKUIUSA 10 1
Jlorapudmuueckas QyHKIHS 15 1
8 IlepneHquKyIIpPHOCTD MIPSMBIX U INTOCKOCTEN 15 1
9 Tpuronomerpudeckue GoOpMyIIbl 21 1
10 MHororpaHHuKu 13 1
11 Tpuronomerpudeckue ypaBHEHUS 15 1
12 BexTopel B mpocTpaHCcTBE 10 1
13 HroroBoe moBTOpeHuE 21 2
Hroro 175 14




11 knacc (0a30BbIi YPOBEHbD)

Ne Tema Koua- B Tom uncie
BO 4 KoHTpoJbHbIe
padoThbI
1 Tpuronomerpuueckue GyHKIHH 2 1
0
2 Meto1 KOOpAMHAT B IPOCTPAHCTBE 1 1
5
3 [Ipou3BOHBIC U €€ TEOMETPUUCCKHI CMBICTT 2 1
0
4 [IpumeHneHue mpou3BOAHOM K UCCIIEOBAHUIO (DYHKIINN 1 1
7
5 [TepBooOpasHas 1 HHTErpas 1 1
0
6 Hununaap, KoHyc, map 1 1
8
7 KomOunaropuka 9 1
8 DnEMEHTHI TEOPUU BEPOSTHOCTH 7 1
9 O0wem Ten 2 1
0
1 HToroBoe moBTOpeHme 39 2
0
Hroro 175 11
11 Htorosoe moBTropeHue 42 2
Hroro 245 12




