


IIVIAHUPYEMBIE PE3YJIbTATbBI
10 k1ace
JIn4HOCTHBIE pe3yIbTaThl
- OpUeHTalus 00Yy4aroLMXCcs Ha JOCTH)KEHUE JIMUHOTO CUACTbhs, PeaIu3aluio TO3UTUBHBIX )KU3HEHHBIX
NEPCIEKTUB, UHUIIMATUBHOCTh, KPEATUBHOCTb, TOTOBHOCTh M CITIOCOOHOCTD K JINYHOCTHOMY
CaMOOIIPEICJIEHUI0, CIIOCOOHOCTh CTABUTH 1EJIM U CTPOUTD KU3HEHHBIE IUIaHbI;
- TOTOBHOCTb U CIIOCOOHOCTH 0OYYAIOMIMXCS K CAMOPA3BUTHIO M CAMOBOCIIMTAHUIO B COOTBETCTBUU C
00111€4eI0BEYECKMMH LIEHHOCTSIMU U MJIeallaMH IPa)K1IaHCKOro 00I1eCTBa;
- TOTOBHOCTb U CIIOCOOHOCTh 0OYUAIOIIMXCSl K CAMOPA3BUTHUIO M CAMOBOCIIMTAHUIO B COOTBETCTBUH C
00I11€4eTIOBEYECKMMH LIEHHOCTSIMU U HJIeaJIaMH TPaXXIaHCKOTO 00IIeCcTBa, MOTPEOHOCTh B (PU3NIECKOM
CaMOCOBEPILIEHCTBOBAHHUM, 3aHATHSX CIIOPTUBHO-03/10POBUTEIBHOM €A TEIbHOCTBIO;
- YMEHUE SICHO, TOYHO, TPAMOTHO HM3JIaraTh CBOU MBICJIA B YCTHOM M MUCHbMEHHOM PEeYH, TOHUMATh CMBICI
IIOCTaBJIEHHOW 3aJ]auy, BEICTPaUBATh apI'yMEHTALUIO, IPUBOJUTH IIPUMEPHI U KOHTPIPUMEDHI;
- KPUTHYHOCTh MBIIIJICHUS, YMEHHUE PACIIO3HABATH JIOTHYECKH HEKOPPEKTHBIEC BBICKA3bIBAHUS, OTIINYAThH
TUIIOTE3Y OT (aKTa;
- IPEJICTaBIICHHE O MATEMAaTHIECKOM HayKe Kak chepe 4emoBeUecKon AeATeIbHOCTH, 00 dTanax ee
pa3BUTHSL, O €€ 3HAUMMOCTH JUIsl pa3BUTHSI LIUBUIIN3ALIUY;
- KpEaTUBHOCTH MBIIUICHUS, MHUIIMATUBA, HAXOYMBOCTh, AKTUBHOCTH TPH PEIICHIUH MAaTEeMaTHIECKIX
3ajiay;
- YMEHHE KOHTPOJIHUPOBATH MPOLIECC U PE3YJIbTAT YUeOHOH MaTeMaTHIeCKOM e TeIbHOCTH;
- YMEHUE IJIAHUPOBATh AEATEIbHOCTD;
- cocoOHOCTh K AIMOIIMOHAILHOMY BOCHIPUSTHIO MAaTEMAaTHIECKIX 0OBEKTOB, 3a/1a4, PEIICHUH,
paccykJIeHUH;
- TOTOBHOCTB U CIIOCOOHOCTH K 00pa30BaHUIO, B TOM YHCIIE CaMO0Opa30BaHUIO, Ha IPOTSHKEHUH BCEH
KHM3HH; CO3HATEIbHOE OTHOIIEHUE K HEIPEPHIBHOMY 00pPa30BaHUIO KaK YCIOBUIO YCIIEIIHOM
npoeCCHOHATFHON 1 00IIECTBEHHOH IEATEILHOCTH;

IllaHupyeMsble MeTanpegMeTHbIE pe3y/bTaThl
PeryjasiTHBHbIC YHHBEPCAJIbHbBIC YYeOHBIE ICHCTBUSA

Yyamuiicss Hay4YuTCH:

—  CaMOCTOSTENBHO OIpPEACNATh LENIH, 3aJaBaTb NAapaMeTpbl U KPUTEPUH, IO KOTOPBIM MOXHO
ONPEIEIUTh, YTO LENb JTOCTUTHYTA;

— OLEHUBATb BO3MOXHBIE [OCIHEACTBUSA [JOCTHIKCHMS IIOCTABJICHHOM LE€IM B  JEATEIBHOCTH,
COOCTBEHHOMW KU3HU U 'KU3HU OKPYXKAIOUIUX JIHOJEH, OCHOBBIBAsICh HA COOOPaXKEHUAX ITUKH U MOPAJIH;

—  CTaBUTh U (OPMYIHPOBATH COOCTBEHHBIE 3a/laul B 00pa30BATENbHOM EATENTbHOCTH M JKU3HEHHBIX
CUTYyalUsIX;

—  OLEHMBATh PECYpChl, B TOM YHUCIJIE BpeMs M JIpyrue HeMaTepHalbHble Pecypchbl, HEOOXOAUMBIE IS
JOCTH>KEHHS TIOCTABJIICHHOW LIETIN;

—  BBIOMpaTh MyTh JOCTIKEHHS LENH, ITUIAHUPOBATh pPELICHHE MOCTABIECHHBIX 3a]ad, ONTHMH3HPYS
MarepuaibHble U HEMAaTepUaJIbHbIE 3aTPaThI;

—  OpraHu3oBbIBaTh 3(PPEKTUBHBIA MOMCK PECypcOB, HEOOXOAMMBIX JAJS JOCTUKEHUS IOCTAaBICHHOM
eI,

—  COIIOCTaBJIATH NOJIYYEHHBIH PE3ybTaT ACATEIBHOCTU C IIOCTABICHHOU 3apaHee LIEIbIO.

Ilo3HaBaTe/1bHbIe YHHBEPCAJIbHbIE YUeOHbIe el CTBUS

Yyammiicss HAyYUTCsH:

— HWCKaTh M HAaXOAWTHh OOOOIIEHHBIE CIOCOOBI peIIeHUs 3a/Jad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYTHI HHPOPMAIIMOHHBIA MMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (y4eOHBIE M TO3HABATEIHHBIC)
3a/1a4H;

—  KPUTHYECKH OIICHMBATh W MHTEPHPETUPOBATH MHPOPMAIMIO C Pa3HBIX MO3UIIMNA, pPACIO3HABATh U
(bUKCUPOBaTh MPOTUBOPEUUS B MHHOPMAITMOHHBIX UICTOYHHKAX

—  HCIOJB30BaTh PA3JIMYHbBIE MOJEIbHO-CXEMAaTHUYECKUE CPEACTBA ISl TIPE/ICTABIICHUS CYLIECTBEHHBIX
CBSI3€H M OTHOUIEHUH, a TAKKE MPOTUBOPEUHIA, BHISIBICHHBIX B MH()OPMAITMOHHBIX UCTOYHUKAX;

—  HAaXOAWTh M MPUBOJUTH KPUTUUECKHE APTyMEHTHl B OTHOIICHUM JCUCTBUU U CYXKIEHUU IPYroro;
CIIOKOMHO M Pa3yMHO OTHOCHTHCS K KPHUTHUYECKHUM 3aMEUYaHHUSIM B OTHOIIEHWH COOCTBEHHOTO CYXKJICHHSI,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BHUTHUS,



— BBIXOOAUTH 3a paMKI/I yqe6Hor0 HpenMeTa 158 OCYIJ_IGCTBHHTL HeHeHaHpaBHCHHbIﬁ IIOHUCK
BO3MOKHOCTEH IS MIUPOKOTO MEPEHOCA CPENICTB M CIIOCOOOB JICHCTBHS;
—  BBICTpauBaThb HMHIUBUAYAIbHYIO O0pa30BaTEIbHYIO TPACKTOPUIO, YUYUTHIBAS OrPAHUYEHUS CO
CTOPOHBI JIPYTUX YYACTHUKOB M PECYPCHBIE OTPAaHUUYCHUS;
— MCHSATH U y&ep)KI/IBaTb pa3HbIe IIO3UIINHU B HO3HaBaTeJIbHOI>'I JCATCIIBHOCTU.
KoMMYHHKATHBHbIE YHHBEPCAJbHBIE YUeOHbIE JeiicTBHS

Yyammiicst HAyYuTCs:

—  OCYIIECTBJIATH JCJIOBYI0O KOMMYHHKAITUIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMH (KaK BHYTPH
0o0pa30BaTeNbHON OpraHM3alyK, TaK W 3a e¢ NpeleiaMu), MOoAOUpaTh MapTHEPOB IS JCIIOBOM
KOMMYHHUKAITUU UCXOJI U3 COOOPKEHUM Pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, a HE IMYHBIX CUMITATHH;

— TP OCYIICCTBICHWUU TPYNIOBOW PAOOTHI OBITh KaK PYKOBOJUTENIEM, TaK M YICHOM KOMaHIbI B
Pa3HBIX POJISIX (FreHEPaTOp UACH, KPUTHK, UCTIOJIHUTENb, BEICTYIAIOIINMI, SKCIIEPT U T.1.);

—  KOOPIMHHPOBATH U BBINOJHATH PA0OTY B YCIOBUSX PEATLHOTO, BUPTYaTLHOTO M KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

—  pPa3BEpHYTO, JOTMYHO M TOYHO H3JIAraTb CBOK TOYKY 3PEHHS C HCIOJIB30BAHUEM aJI€KBATHBIX
(YCTHBIX ¥ IMCbMEHHBIX ) SI3bIKOBBIX CPECTB;

—  pacro3HaBaTh KOH(DIUKTOTEHHBIC CHTYAIlMH W MPEAOTBPAINATh KOHMIUKTHI 0 UX aKTHBHOU (ha3bl,
BBICTPAUBATh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIHMIO, H30erast TMYHOCTHBIX OIICHOYHBIX CYXKJICHUH.

IlnaHupyeMble NpegMeTHbIE Pe3Y/IbTATHL.

DJIeMEHThI TEOPUH MHOKECTB M MATEMATHYECKOW JIOTMKH.

Yuyamuiicss HAy4YuTCA

— OnepupoBaTh Ha 6a30BOM YPOBHE MOHSATHSIMHU: KOHEUHOE MHOXECTBO, 3JIEMEHT MHOXKECTBA,
MOJIMHOECTBO, TIEpeceUeHUE U 00bETUHCHUE MHOXKECTB, YMCIIOBBIC MHOXKECTBA HA KOOPANHATHON
IIPSIMOM, OTPE30K, NHTEPBAJ;

— omnepupoBaTh Ha 0A30BOM YPOBHE MOHATHIMHU: YTBEPKICHUE, OTPUIIAHUE YTBEPIKIACHUS, HCTUHHBIC U
JIOXHBIE YTBEPIKIICHHS, IPUYMHA, CJICJICTBUE, YACTHBIN CITydail 0OIIEro YTBepKICHHUS, KOHTPIIPUMED;

— HAXOJWTh MepeceueHne U 00bEJMHEHHE JIBYX MHOKECTB, MPECTABICHHBIX Ipa(UIecKy Ha YUCITIOBOM
IIPSIMOM;

— CTPOUTbH HA YUCIIOBOU MPSAMON MOJMHOKECTBO YHCIOBOIO MHOXKECTBA, 33JAHHOE MPOCTEHITUMHU
YCIIOBHSIMU;

—  Pacro3HaBaTh JIOKHBIC YTBEPKACHUS, OIMOKU B PACCYKICHUSAX, B TOM YHCIIE C UCTIOJIb30BAHUEM
KOHTPIPUMEPOB.

B noeceonesnoii yscusnu u npu uzyuenuu opyux npeomemos:

—  HCIIOJIb30BATh YMCIOBbIE MHOKECTBA Ha KOOPAMHATHOW TIPSMOH ISl OMTUCAHUSI PEATbHBIX MTPOIIECCOB
SIBIICHHUI,
TIPOBOJIUTH JIOTHUECKUE PACCYKIACHUS B CUTYallUsX MOBCEITHEBHON JKU3HHU.

Yyauuiicst HoJy4uT BO3MOKHOCTh HAYYHTHCS

— - Onepupogams NOHAMUAMU: KOHEYHOE MHONCECMBO, DNEMEHIN MHOHCECEA, NOOMHOICECMEBO,
nepeceuenue u 00vbeOUHeHUe MHONCECME, YUCT08bLE MHONCECMEA HA KOOPOUHAMHOU NPAMOU, OMPE3OK,
UHMEPBA, NOIYUHMEPBAT, NPOMENHCYMOK C 8bIKOJOMOU MOUKOU, epaguieckoe npeocmasieHue
MHOIHCECNE HA KOOPOUHAMHOU NIOCKOCU,

—  onepuposame NOHAMUAMU. YMBEPAHCOEHUE, OMPUYAHUE YIBEPHCOCHUSL, UCTUHHbBLE U JIOHCHbBLE
YMBEPIHCOeHUs, NPUUUHA, Cle0Cmeue, YaCMHUbILL CIYYall 00ue20 Ymeepicoenus, KOHmpnpumep,

—  npogepsimb NPUHAOIEHCHOCHb INEMEHMA MHONCECTEY,

—  HaxoOoumu nepeceuenue U 00vbeOUHEHUe MHONCECIE, 8 MOM YUCie NPEeOCMABIEeHHbIX epapuuecKu Ha
YUCTOBOU NPAMOLL U HA KOOPOUHAMHOU NILOCKOCU,

—  Npo6oouUmb Q0KA3AmMeNbHble PACCYHCOeHUS 011 0OOCHOBAHUSL UCMUHHOCMU YIBEPHCOECHUI.

B noscednesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

—  UCNOTIb308AMb YUCTOBbLE MHONCECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NIOCKOCMU 05
ONUCAHUSL PEAIbHBIX NPOYECCO8 U SIGNIEeHULL,

npoBoOUMb OOKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUSIX NOBCEOHEBHOU HCUZHU, NPU PEeUleHUU 3a0aY U3

opyaux npeomemos

Yuciia U BbIPAKEHUS.
Yyamuiicss HAy4YHTCA:




— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMU: LIE€T0€ YUCIIO, AETUMOCTh YUCET, OOBIKHOBEHHAs! IpOOb,
JecATUYHAs ApOOb, pallMOHAILHOE YHCIIO, MPUOMMKEHHOE 3HAYCHUE YHCIIA, YACTh, 0I5, OTHOIICHHE,
IPOLIEHT, OBBILIEHNE U TOHWKEHHUE Ha 3aJJaHHOE YUCIIO ITPOLEHTOB, MacIITao;

— omnepupoBaTh Ha 0A30BOM yPOBHE MOHATHAMH: JOTapu(M YKciia, TPUTOHOMETpUYECKast OKPYKHOCTb,
rpaaycHas Mepa yria, BeJIM4MHA YIila, 33JJaHHOI0 TOYKOW Ha TPUTOHOMETPUYECKOM OKPYKHOCTH, CHHYC,
KOCHUHYC, TAHT€HC U KOTAHI'€HC YIJI0B, UMEIOLIUX IIPOU3BOJIBLHYIO BEJINYKHY;

—  BBINOJHATH apu()METHUECKUE CHCTBUSA C LIETIBIMU U PALIMOHATIBHBIMH YHCIIAMH;

—  BBINOJHATH HECTIOXKHBIE IPEOOPa30BaHMsl YMCIOBBIX BBIPAKEHUH, COAepKALIUX CTEIIEH! Yuce, 1100
KOPHU M3 YUCe, TU00 JorapuMbl YHUCET;

— CpaBHMBATh PALlMOHAJIbHBIE YHCIIA MEXTY COOOM;

— OLICHUBATb U CPAaBHUBATH C PALlMOHAIBHBIMY YHCIAMU 3HAYEHHUS LIEIIbIX CTEIICHEH YUCell, KOpHEn
HaTypaJbHOH CTENIEHU U3 YHCEll, JIOrapu(MOB YUCEN B IPOCTHIX CIyYasX;

— u300pakaTh TOUKAMU HA YHUCIOBOM MPSIMOM II€JIbIE U PALlMOHAJIbHBIE YNCIIA;

— M300paxkaTh TOYKaMM Ha YMCIOBOM MPSAMOH IieJIble CTETIEHU YUCell, KODHU HAaTypajIbHON CTENICHU U3
YHCe, JTOrapru(Mbl YUCEI B TPOCTHIX CITyYasix;

—  BBIIOJHATH HECTIOXKHBIE MPEOOpa30BaHUs LEJIbIX U JPOOHO-pAllMOHATIbHBIX OYKBEHHBIX BBIPAKCHUIA;

— BBIPAXKATh B IPOCTEHIIMX CIIy4asX U3 PABEHCTBA OJIHY IEPEMEHHYIO Uepe3 Ipyrue;

— BBIYUCJIATD B [IPOCTHIX CIIyyasxX 3HAYEHHS YUCIIOBBIX U OYKBEHHBIX BBIPAKEHUI, OCYIIECTBIISAS
HE00XO0IMMBIE TIOJICTAHOBKH U TIpe0o0pa30BaHus;

— H300paxkaTh CXEMAaTUYECKH YroJjl, BeIMUYMHA KOTOPOIO BhIpaskeHa B Ipaaycax;

— OLIEHUBATh 3HAKH CHHYCA, KOCUHYCA, TAHT€HCA, KOTAHI'€HCAa KOHKPETHBIX YIJIOB.

B nosceornesnoul scusnu u npu usy4eHuy Opy2ux Y4eOHbix npeomemos:
—  BBINOJIHATH BBIYMCIICHUS MPU PELICHUH 33/1a4 MPAKTHUECKOTO XapaKTepa;

— BBIIIOJIHATD MPAKTUYCCKUEC PACUCTHI C UCITIOJIb30BAHUEM IIPpU HeO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MATCPHUAIIOB
N BBIYMCIIUTCIBHBIX YCTpOﬁCTB;

— COOTHOCHUTH PCAJIbHBIC BCJIMYNHBI, XapaAKTCPHUCTUKHU 00BEKTOB OKpYyXKaromero M1upa ¢ X KOHKPpETHBIMU
YU CJIOBBIMH 3HAYCHHUAMMU,

HCIIOJIb30BaTh METO/Ibl OKPYTJICHUS, TPUOIMKEHUS U IPUKUJKU IIPU PEIICHNN IPAKTUUECKUX 3a7a4
MIOBCEHEBHOM KU3HHU.
Yuamuiics MoJry4uT BO3MOKHOCTh HAYYHTHCH !

—  (C80000HO Onepuposamsv NOHAMUAMU. Yeloe YUCTO, OeTUMOCTb YUCEel, 0ObIKHO8EHHAs OPOOb,
oecsmuynas 0podb, PAYUOHAILHOE YUCTIO, NPUOTUNCEHHOE 3HAUEHUEe YUCAA, YACMb, 0011, OMHOUIeHUE,
npoyeHm, nosviuleue U NOHUNCeHUe Ha 3A0AHHOe YUCLO NPOYEHMO8, MAcumao,

—  npuBoOUMb NPUMEPbL YUcel ¢ 3a0AHHbIMU CEOUCMBEAMU OETUMOCMIU;

—  onepuposams NOHAMUIAMU. TO2APUPDM YUCILA, MPULOHOMEMPUYECKAS OKPYIHCHOCTb, PAOUAHHASL U
2padycHas mepa yena, 8eliutuna yend, 3a0aHH020 MOYKOU Ha MPUSOHOMEMPUYECKOU OKPYICHOCMU,
CUHYC, KOCUHYC, MAH2EHC U KOMAHZEHC Y208, UMEIOUUX NPOU3BOIbHYIO BEIUYUHY, YUCIA € U T,

—  8BINOJHAMY apupMemuyeckKue 0elcmeaus, couemas yCmuvle U NUCbMEHHble NPUeMbl, NPUMEHS NPU
HeoOX00UMOCIMU BbIYUCTUMENbHbLE YCMPOUCMBA;

—  HaxoOumv 3Ha4eHUs KOPHs HAMYPAIbHOU CIeneHU, Cmeneru ¢ payuoHAIbHbIM NOKA3ameeM,
Jloeapugpma, ucnonv3ys npu He0OX0OUMOCMU BLIYUCTUMENbHbIE YCIMPOLCMEA,

—  1071b308aMbCs OYEHKOU U NPUKUOKOU NPU NPAKMUYECKUX PACHemax;

—  mpPoBOOUMb NO U3BECIHBIM QOPMYIAM U NPABULAM NPE0OPA308aHUS OYKBEHHBIX GbIPANCEHUI,
BKIIOUAIOWUX CMENEeHU, KOPHU, 102apUGhMbl U mpueoHoMempuieckue yHKyuu,

—  HAXO0OUMb 3HAYEHUS. YUCTOBLIX U OYKBEHHBIX 8bIPANCEHULL, OCYUIeCMETISSL He0OX00UMble NOOCMAHOBKU U
npeobpazosanusi;

—  U300padcamv cxemamuiecku y2oi, 8eIUYUHA KOMOPO2O 8bIPANCEHA 6 2pA0yCax Uy paouaHax,



—  UCNONIL308aMb NPU peuleHul 3a0a4 MabauyHble 3HAYEHUsL MPULOHOMEMPULECKUX YHKYULL YeN08;
—  8bINOJIHAMb NEPEBO0 BEIUUUHBL Y2Id U3 PAOUAHHOU Mepbl 8 2PA0YCHYIO U 0OPAMHO.

B noeceonesnol scusHu u npu usyyeHuy Opy2ux y4eOHbix npeomemos:
—  GLINOAHAMb OCUCMEUS C YUCTOBLIMU OAHHBIMU NPU PeuleHUU 3a0ay NPaKmu4ecko20 xapakmepa u 3a0ay

U3 paznuyHuIX 0oaacmetl 3HAHUU, UCNOIb3YSL NPU HEOOXOOUMOCMU CNPABOYHbIE MAMEPUATbL U
BbIYUCIUMENbHBLE YCMPOUCMBA,
—  oyeHusamv, CPAGHUBANb U UCNOIb306AMb NPU PEUeHUU NPAKMUYECKUX 3a0ay YUCTIO8ble 3HAYEHUS.
PeanbHbiX 8eIUYUH, KOHKPEMHbLE YUCI0BbLE XAPAKMEPUCTMUKU 00BEKMO8 OKPYICAIOUec0 MUpd.
YpaBHeHNSI H HEPABEHCTBA

Yyamuiics HaAy4YuTCH:

— Pematp nuHe#HbIe YpaBHEHHS M HEPABCHCTBA, KBAIPATHBIC YPABHCHUS;

— pemath Jorapudmudeckue ypaBuenus uaa log a (bX + ¢) = d u mpocreiinre HepaBeHcTBa Bua 10g a X
<d;

—  pemaTk MOKa3aTeNbHbIC ypaBHEHUs, BHaa a°*°= d (rje d MOXKHO NpEICTABUTh B BHJIE CTEIICHH C
OCHOBaHHEM @) U MPOCTeiIre HepaBeHcTBa Buaa 8 < d  (rme d MOKHO TPEICTaBUTh B BUJIE CTEIICHH C
OCHOBAHHEM a);.

— TIPUBOJIHUTH HECKOJBKO MPUMEPOB KOPHEHN IPOCTENIIIEr0 TPUTOHOMETPHUYECKOTO YPaBHEHHS BUIA: Sin X =
a, CosX=a, tgx =a, ctg X = @, rjae a — TabIUYHOE 3HAYCHNUE COOTBETCTBYIOIECH TPUTOHOMETPHUYECKOM
(byHKIHH.

B noecednesnoii orcusnu u npu uzyuenuu Opyeux npeomemos:

COCTABJIATh U pelIaTh YPAaBHEHMsSI U CUCTEMbl YPABHEHUH NP PEILIEHUH HECIOKHBIX MPAKTUUECKUX 3a7a4
Yyamuiicsi NoJy4YuT BO3MOKHOCTh HAYYHThCS .

—  Pewams payuonanvhule, noxazameivbHvle U 102apupmuieckue ypagHeHus U Hepagencmad, npocmenuiue
UPPAYUOHATIbHBLE U MPULOHOMEMPULECKUE YPABHEHUS, HEPABCHCMBA U UX CUCTNEMbL,

—  UCNONB308aMb MeMOObl peuletls YPAGHEHUI: NpueedeHue K 8UQY «NPOU3BEOCHUE PABHO HYIO» ULU
«HACMHOEe PABHO HYII0Y, 3AMEHA NePEMEHHbLX,

—  UCNOIB308AMb MEMOO UHMEPBAN08 OISl peuleHlsi HePaAGeHCMS,

—  UCNONb308aMb 2paguueckuii Memoo OJist NPUOTUNCEHHO20 PeuleHUsl YPAGHEHUI U HePABEHCME,

—  U300padicamv Ha MPUSOHOMEMPUYUECKOU OKPYICHOCHU MHONCECIMEO PEUUEHUT NPOCMEUUUX
MPUSOHOMEMPULECKUX YPABGHEHUIL U HEPABEHCME,

—  GLINOAHAMb OMOOP KOPHEl YPAGHEHUL UL PeUeHUll HEPABEHCME 8 COOMBEMCMBUU C
OONOIHUMENbHLIMU YCIOBUAMU U OZPAHUYEHUSIMU.

B nosceonesnoui orcuznu u npu uzyueHuu Opyaux y4eOnbix npeomemos.

—  CcoOCmagnamy U peulams YpasHeHUs, CUCeMbl YPAGHEHUL U HepaABeHCMEa NPU peueHul 3a0ay Opyeux
VueOHbIX NpeoMemos,

—  UCNONb308AMb YPAGHEHUS U HEPABEHCMEA OJisl NOCMPOCHUsL U UCCAE08AHUSL NPOCMEUUUUX
Mamemamuyeckux Mooeell peaibHblX CUMYayutl Uiy NPUKIAOHbIX 3a0ay,

yMemb  UHMEPNPemuposams — NOIYYEHHbIL NPU  peuleHuu VPAGHeHUs, HEePAGeHCMea Ul  CUCHEeMbl
pesyibmam, oyeHu8ams €20 nPasoono0odue 6 KOHMeKCme 3a0AHHOU PeaibHOl CUMYyayuu uiu NPUKIaoHou
3a0ayu.

@vuKuMH

Yyammiicst HAyYUTCA:

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHATUSAMH: 3aBUCUMOCTb BEJIMYHH, (PYHKIIUS, APTYMEHT U 3HAYCHUE
¢yHKIMH, 006JaCTh ONpeIeIeHUs] 1 MHOKECTBO 3HaUCHUH (PyHKINH, TpapuK 3aBUCUMOCTH, Tpaduk
GyHKIMH, HyTH QYHKINT, TPOMEXKYTKH 3HAKOITOCTOSTHCTBA, BO3PACTAHUE HA YHCIOBOM IIPOMEXKYTKE,
yOBIBaHME Ha YHCIIOBOM MPOMEXKYTKE, HanOoJIbIllee M HaNMEHbIIIee 3HaUeHHE (DYHKIH Ha YHCIOBOM
IPOMEXYTKE, IeproIudecKkast QyHKIuUs, IEpUo;



— omnepupoBaTh Ha 0A30BOM YpOBHE MOHATHAMM: MIpsMasi 1 0OpaTHask IPONOPLHUOHATIBLHOCTD JIMHEHHAs,
KBaJpaTH4HAas, JorapupMuIecKas 1 nokazaresibHas QyHKIUH, TPUTOHOMETpUYECKHE (QYHKIINH;

— pacro3HaBaTh rpauKy dJeMEHTapHBIX QYHKLIUH: MPSAMON 1 00paTHOM MPONOPIMOHATEHOCTH,
JUHEWHOU, KBAIPATUYHOH, JTOrapu(pMUUECKON U TIOKA3aTENbHON (QYHKIIMNA, TPUTOHOMETPHUIECKUX
byHKIH;

— COOTHOCHUTbH Ipa)uKu 3JIEMEHTAaPHbIX (YHKIUI: TPSAMON U 0OpaTHOI MPONOPIIMOHAIEHOCTH, TMHEHHOH,
KBaJ[PaTHYHOM, JIOTapu(PMUIECKOI 1 MTOKa3aTeIbHON (QYHKIUH, TPUTOHOMETPUIECKUX (PYHKIUH C
¢dopMynaMu, KOTOPBIMU OHU 33/1aHBI;

— HaxOAMTh MO Ipa@uKy NpUOIMKEHHO 3HaUeHUs QYHKIMHU B 33JaHHBIX TOUKAX;

— OmpeAensTh 1o rpaduky cBoiicTBa QyHKIMHU (HYJIH, IPOMEXYTKH 3HAKOIIOCTOSIHCTBA, IPOMEXKYTKH
MOHOTOHHOCTH, HaMOOJIbIINE U HAUMEHBIINE 3HAYEHUS U T.I1.);

— CTPOMTb 3CKU3 Ipaduka pyHKIUH, yIOBIETBOPSIOIIEH IPUBEACHHOMY Ha0OPY YCIOBUI (IPOMEKYTKH
BO3pacTaHus / yObIBaHUs, 3HAUCHUE DYHKIMU B 33IaHHOM TOUKE, TOUYKU SKCTPEMYMOB H T.1.).

B nosceounesnoui orcuznu u npu usyuenuu opyeux npeomemos:
—  OIpenensaTh Mo rpadukaM CBOMCTBA pealbHbBIX MPOILIECCOB M 3aBUCUMOCTEH (HaUOObIINE U

HaMMEHBIIINE 3HAYECHUS, TPOMEKYTKH BO3pacTaHMs U yOBIBaHUS, IPOMEXKYTKH 3HAKOTIOCTOSTHCTBA U
T.IL);
- MHTEpPHPETHPOBATH CBOMCTBA B KOHTEKCTE KOHKPETHOU ITPAKTUYECKON CUTYaLUU.

Yyamnuiicsi OJy4YUT BO3MOKHOCTH HAYYHTHCS .

—  Onepuposamsv NOHAMUAMU: 3A6UCUMOCHb GETUYUH, (DYHKYUS, apeyMeHm U 3HaYeHue yHKyuu, 0oiacme
onpeoenerust U MHOJNCECME0 3HAYEHUT PYHKYUU, epapuK 3a8ucumocmu, epagpux yHkyuu, Hyiu
@YHKYUU, NPOMEICYMKU 3HAKONOCMOSHCMEA, 803PACMAHUE HA YUCTIO80M NPOMECYmKe, YObleaHUue HA
YUCTOBOM NPOMEINCYNMEKe, HAUbOIbLUEEe U HAUMEHbULeEe 3HAYEHUE PYHKYUU HA YUCTIOBOM NPOMENCYMKE,
nepuooudeckas QyHKyus, nepuoo, Yemuas U Heuemuas QyHKyuu,

— onepuposame NOHSAMUAMU. NPAMAsL U 0OPAMHASL NPONOPYUOHATILHOCTb, IUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuueckas u noKasamenbHas QYHKYUU, mpuecoHOMempuieckue QyHKyuu,

— onpedensimv 3HAYEHUe PYHKYUU NO 3HAYEHUIO APSYMeHMA NPU PA3IUYHBIX CNOCOOAX 3a0aHUsT DYHKYUU,

—  cmpoumbs 2papuKu u3y4eHHvIX QYHKYUl;

— onucwieams No epapuxy u 8 NPOCMeEUUUX CIy4asx no gopmyne nosedeHue u coUCmea yHKyul,
Haxooums no epaguxy QyHKyuu Hauboabuiue U HaUMeHbuue 3SHA4e s,

— cmpoumb 3cKu3 epagpuxa yHKyuu, y00siemeopsaowell nNpueeoeHHoM) Habopy YCIo8Ull (NPomeicymKu
803pacmanus/yovleanus, sHavenue QYHKYuu 6 3a0aHHOU mouKe, MOUKU IKCMPEMYMOS, ACUMNINOMDbI,
HYAU yHKYuY u m.o.);

—  pewams ypasHeHus, npocmetiuiue Cucmembvl ypasHeHull, UCNONb3YS CBOUCMEA QYHKYUL U UX 2paAPUKOS.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux y4eOHbix npeomemos:

— onpeoensimy NO 2paghuKkam u UCnOIb306amb OJis peuleHUs: NPUKIAOHBIX 3A0ay COUCTMEA PealbHbIX
npoyeccos u 3agucumocmeti (HauboOIbLUIUE U HAUMEHbUIUE 3HAYEHUs, NPOMENCYMKU B03PACAHUS U
YOvbI8anUsA QYHKYUU, NPOMENHCYMKU 3HAKONOCMOSHCMEA, ACUMNIMOMbL, NePUOO U M.N.);

—  UHmMepnpemuposams C80UCMBA 8 KOHMeEKCme KOHKPEMHOU NPAKMUYecKou Cumyayuu,
onpedenams no 2pagukam npocmeuuiue Xapaxmepucmuku nepuooudecKux npoyeccos 6 Ouonocuu,

9KOHOMUKE, MY3blKe, pAOUOC8A3U U Op. (AMNaUmyod, nepuoo u m.n.)

DJIEeMEHTLI MATEeMATUYECKOTr0 AHAJIN3A.

Yyamuiicss Hay4YnTCH:

— OmnepupoBaTh Ha 6a30BOM ypOBHE MOHATUSAMU: IPOU3BOJHAS (PYHKIIMM B TOUKE, KacaTelbHasl K rpaduky
(GyHKUIMHU, TPOU3BOAHAS PYHKLIUY;

— ONpeAessaTh 3HaYeHHE MPOU3BOJHON (PYHKIIMHU B TOUKE IO U300PaKEHUIO KacaTeIbHON K rpaduKy,
MPOBEJICHHON B ATOM TOUKE;



— pemath HEeCJIOXKHBIC 33]a4l Ha IPUMEHEHUE CBSA3H MEXIY MPOMEKYTKaAMA MOHOTOHHOCTH M TOUYKAMHU
IKCTpeMyMa GYHKIIHH, C OJTHON CTOPOHBI, M MPOMEKYTKAMH 3HAKOTIOCTOSHCTBA U HYJISIMU TTPOU3BOTHOM
3TOM QYHKIIUU — C IPYTOM.

B noscednesnoti orcusnu u npu uzy4eHuu Opyux npeomemos:

—  TIOJIB3YSICh TpaduKaMu, CPAaBHUBATh CKOPOCTH BO3pacTaHus (POCTa, MOBBIIICHUS, YBETUYCHHS | T.I1.)
WJIM CKOPOCTH yObIBaHUS (TaJICHNUSI, CHY)KEHHUS, YMEHBIIICHUS U T.11.) BEJIMYMH B PEAIbHBIX MPOIIEeccax;

— COOTHOCHUTH TpaduKU peaabHBIX MPOIECCOB U 3aBUCUMOCTEN € MX OMHCAHUSIMU, BKIIIOUAIOLITUMUI
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUsI (OBICTPBIN pOCT, IUIaBHOE MOHMKEHUE U T.11.);

UCIOJIb30BaTh TpauKU peasbHbIX MPOLECCOB IS PEIICHUs HECIO0KHBIX MPUKIAJHBIX 33a/a4, B TOM YHCIIe

ornpezensis no rpaduky CKOpoCcTh X0/a mpolecca.

Yyammiics moJy4YuT BO3MOKHOCTb HAYYUTHCSH |

—  Onepuposamov NOHAMUAMU: NPOUBOOHAS (DYHKYUU 8 MOUKe, KACAMEeNbHAsA K epapuKy QyHKyuu,
npouU3B0OHAst PYHKYUU,

—  BBIMUCTISIMb NPOU3BOOHYIO OOHOYNIEHA, MHO2OUIeHA, K8AOPAMHO20 KOPHS, NPOU3BOOHVIO CYMMbl
Gdyrryuii;

—  BBIYUCTAMb NPOU3BOOHBIE INEMEHMAPHBIX PYHKYULL U UX KOMOUHAYUU, UCNOTb3YSA CNPABOUHbIE
mamepuanvl,

—  uUccne008ams 8 NPOCMetUX Cyasx QYHKYUU Ha MOHOMOHHOCHb, HAX0OUMb HAUOOIbUUE U
HauMeHbuue 3Ha4eHUs PYHKYUL, CIpoums epaguku MHO2OUIEHO8 U NPOCMENUUUX PAYUOHATbHBIX
@YHKYULL ¢ UCNONL30BAHUEM ANNAPAMA MAMEMAMUYECKO20 AHAIU3.

B nosceounesnoii orcuznu u npu usyuenuu opyux y4eoHvlx npeomemos:

—  pewams npuKkIaoHvle 3a0ayu U3 ouonocuu, Hu3uUKu, Xumul, SKOHOMUKU U OPYeUX NPeoMemos,
CBs3aHHbIE C UCCIe008AHUEM XAPAKMEPUCTIUK DEAIbHbIX NPOYECCO8, HAX0HCOeHUEeM HAUOOIbUUUX U
HAUMEHbUUX 3HAUEHUU, CKOPOCMU U YCKOPEHUsL U M. 1.,

UHMeEpNpemupo8ams NOIYy4eHHble pe3yabmanvl

CTaTHCTHKA M TeopHs BePOSITHOCTEN, JJOTHKA U KOMOMHATOPHKA.
Yyamuiicss Hay4YuTCH:

— OmnepupoBaTh Ha 6a30BOM YpOBHE OCHOBHBIMHU OIUCATEIBHBIMU XapaKTEePUCTUKAMU YHCIOBOTO Habopa:
cpenHee apupMeTHIecKoe, MeinaHa, Hauboblllee U HauMEHblIee 3HAaYEeHUs;

— omnepupoBaTh Ha 0A30BOM YpPOBHE MOHATHIMM: YaCTOTA U BEPOSATHOCTh COOBITHS, CIIydaitHbIi BHIOOD,
OTIBITHI C PABHOBO3MOKHBIMH 3JIEMEHTAPHBIMH COOBITUSIMU;

—  BBIYUCJIATH BEPOSITHOCTH COOBITUI Ha OCHOBE MO/ICYETA YHMCIIa UCXOOB.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

— OLIEHUBATh M CPAaBHUBATH B IIPOCTHIX CIIyyasiX BEPOSTHOCTU COOBITUN B PEaIbHOM KU3HU;

YUTaTh, CONOCTABIIATH, CPABHUBATh, HHTEPIIPETUPOBATH B POCTHIX CIydasX peajbHbIE JaHHbIE,
MIpe/ICTaBICHHbIE B BU€ TaOJIUL, AUarpaMM, rpapuKoB.
Yuammiicsl OJy4UT BO3MOKHOCTh HAYYHTHCS .

—  HUmems npedcmasnenue 0 OUCKPEMHBIX U HENPEPBIBHBIX CAVUAUHBIX 8ETUUUHAX U PACNPEOENEHUSIX, O
He3a8UCUMOCTU CTYYAUHBIX BETUYUH,

—  UMemb npedcmasieHue 0 MamemMamuiyeckom OHCUOAHUY U OUCNEPCUU CTLYYAUHBIX GETUYUH;

—  umMemb npeocmasgieHue 0 HOPMAIbHOM pAcnpeoeseHul U NPUMEPAx HOPMAIbHO PACHPeOeleHHbIX
CYYAUHBIX BETUYUH,

—  NOHUMAMb CYMb 3aKOHA OONLUUUX YUCE U 8bIOOPOUHO20 MEMOOa USMEPEHUs 8EPOAMHOCIEN,

—  umemv npeocmasgienue 00 YCI08HOU 8EPOAMHOCU U O NOTHOU 8EPOAMHOCIU, NPUMEHAMb UX 8
peuteHuu 3a0a4,
—  uMemb npeoCcmasieHue 0 6AN}CHLIX YACMHBIX 8UOAX PACNpedeNeHUl U NPUMEHAMb UX 8 peuleHul 3a0al;

—  uMemb npedcmasieHue 0 KOppersyuu CIy4aiHblX eIUtUH, O TUHEUHOU pecpeccull.
B noscednesnoii sicuznu u npu uzyueHuu Opyeux npeomemos:

—  BBIYUCAMb UIU OYEHUBANb BEPOAIMHOCIU COOLIMUL 8 PEANbHOU HCUSHU,

—  8blOUpamv nOOX00sUUe Memoobl NPEOCMABIeHUsL U 00PAOOMKU OAHHBIX,




yMemyb peuams HeCI0dCHble 3a0ayU Ha NPUMEHEHUe 3aKOHA OONbUUUX YUCeN 8 COYUON02UL, CIPAXOBAHUU,
30pasooxpanenuu, obecneyenuy 6e30nacCHOCMU HACeNeHUs 8 YPe3BbIYAUHbIX CUMYAYUSX

TekcroBble 3a1a4H.

Yyamuiicss Hay4YuTCH:

— Pemarp HecnoKHBIE TEKCTOBBIE 33/1a4M Pa3HbIX TUIIOB;

— aHaJIW3MPOBATH YCIIOBUE 3aJ1a4H, IPU HEOOXOJUMOCTH CTPOUTH AJIS €€ PELICHU MaTeMaTHUECKYIO
MO/IEJIb;

— TIOHMMATh M UCTOJIB30BATh JUUIsl pEIICHHs 3a1a4i HHPOPMALIUIO, IPEICTABICHHYIO B BI/I€ TEKCTOBOH U
CHUMBOJIBHOM 3amucu, cxem, TaOJuIl, 1uarpamMmm, rpaguKoB, pUCYHKOB;

— JIeicTBOBATH 110 aIrOPUTMY, COJIEpKaIEMyCs B yCIOBUU 33/1a4H;

— HCHOJb30BaTh JIOTMYECKHE PACCYHAECHUS NPU PEIICHUH 3a/1a4H;

— pabotath ¢ N30BITOYHBIMU YCIIOBUSMM, BIOUpas U3 Bceil nHGOpMaLUH, JaHHbIE, HEOOXOAUMBbIE IS
pelLIeHMs 3a1a4u;

—  OCYIIECTBJIATH HECIOXKHBIN mepeOop BO3MOKHBIX PELICHUH, BHIOMPAsi U3 HUX ONTUMAIILHOE IO
KPUTEPHSIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

— aHAIU3UPOBATh U UHTEPIIPETUPOBATH MOIYUEHHbIE PELICHHS B KOHTEKCTE YCIOBUS 33/1a4H, BBIOUPATh
pelIeHus, He IPOTUBOPEYAIE KOHTEKCTY;

— peluaTh 3aJla4uu Ha pacyeT CTOMMOCTH MOKYIIOK, YCIIYT, TO€3/0K U T.I1.;

— pemaTh HECJIOKHBIC 33J1auH, CBSA3aHHBIC C IOJIEBBIM yYacTHEM BO BIaJeHUH (HUPMOIL, TPEAIPUITHEM,
HEJIBUKUMOCTbIO;

— pewiarhb 3a/1a4M HA [IPOCThIE MPOLIEHTHI (CUCTEMBI CKUIOK, KOMUCCUH) U Ha BBIUMCIIEHUE CIIOKHBIX
IIPOLIEHTOB B Pa3JIMYHbIX CXEMax BKJIA/0B, KPEAUTOB U UIIOTEK;

— pelaTh MpaKTHUYECKHUE 3a]auu, TPeOyIOIUe UCIOIb30BaHUs OTPHUILIATENIBHBIX YHCEIl: Ha ONpeIeeHne
TEMIIEPATYpBbl, Ha ONpEeSICHUE MOJI0KEHUS Ha BpEMEHHOM OCH (10 Hallel 3pbl U MOCIE), Ha IBUKEHUE
JEHEXKHBIX CPeJICTB (MPUX0J/pacxol), Ha oNpeeseHue rIIyOMHbI/BBICOTHI U T.I1.;

— HCHOJb30BaTh NOHATHE MaciTada JJIsl HAXO0XK/IEHUS paCCTOSIHUN U JUIMH Ha KapTax, IJIaHaX MECTHOCTH,
IUTaHaX MOMENIEHUH, BBIKPOHKaXx, MpU paboTe Ha KOMIIbIOTEPE U T.II.

B nosceonesnoii srcuznu u npu uzyuenuu Opy2ux npeomemos:

pelaTh HECIIOKHBIE PAKTUYECKUE 3a7ja4l, BO3SHUKAIOIME B CUTYalUsIX TOBCEIHEBHOM KU3HU

Yuamuiics MNOJYYHUT BO3MOKHOCTHb HAYYUTLCH .

—  Pewambw 3a0ayu pazuvix munos, 8 mom yucie 3a0a4u no8blueHHOU mpyOHOCMU,

—  8blOUPaAmMb ONMUMATLHBIL MEMOO PeuleHus 3a0adi, PAcCCMaAmpusas paiuyHble Memoobl,

—  cmpoums MOOelb peueHUs 3a0a4u, nposoouUms 00KA3amenbHble PACCYHCOCHUS,

—  pewamb 3a0ayu, mpedyrowue nepebopa 8apuanmos, NPosepKu YCiosutl, 6b100pa ONMUMAIbHO2O
pesyromamas

—  QHAU3UPOBAMb U UHMEPNPEMUpPO8amy pe3yibmamyl 8 KOHMeKCme YCl08Usl 3a0ayll, 8bl0upams
pewienus, He npomugopedaujue KOHMeKCmy;,

—  nepegooumv npu peuleHuy 3a0a4u UHGHOPMayuro U3 00HOU Gopmsl 8 Opy2yio, UCNONb3YSL NPU
HeobX00uMocmu cxemvl, madIuysl, 2papuxu, ouazpammol;

B noscednesnoii srcuznu u npu uzyuenuu Opyeux npeomemos:

pewams npakxmuyeckue 3a0ayu U 3a0asu U3 Opyeux npeomemos

I'eomerpus.
Yuamuiicd HAYYUTCH:

— OmnepupoBaTh Ha 6a30BOM YpOBHE MOHITHSMU: TOYKA, TPsSIMasi, ITIOCKOCTh B IPOCTPAHCTBE,
napayieIbHOCTh U MEPIEHANKYIIPHOCTh MPSAMBIX U TUIOCKOCTEHH;

— pacrmo3HaBaTh OCHOBHBIC BHBI MHOTOIPAHHUKOB (TIPH3Ma, MPAMHUIA, TPIMOYTOIbHBIN
napajuienenunesn, Kyo);

— K300paxkaTh U3ydaeMble (PUTYPHI OT PYKH U C IPUMEHEHHEM IPOCTBIX YEPTEKHBIX HHCTPYMEHTOB;

— JenaTh (BBIHOCHBIC) TUIOCKUE YEPTEXKU U3 PUCYHKOB MPOCTHIX OOBEMHBIX (PUTYp: BHJI CBEPXY, COOKY,
CHH3Y;



— U3BIEKaTh MHPOPMAIUIO O MIPOCTPAHCTBEHHBIX TEOMETPUUECKUX PUTYpax, MPEACTABICHHYIO Ha
YyepTexax U pUCYHKaX;

— TpuMeHsTh Teopemy [ludaropa npu BEIMUCICHUN JIEMEHTOB CTEPEOMETPUUECKUX PUTYD;

— HaxoIHUTh OOBEMBI U TUIOMIAIN TTOBEPXHOCTEH MPOCTEHIITMX MHOTOI'PAaHHUKOB C IPUMEHEHUEM (hopMyT;

— pacmo3HaBaTh OCHOBHBIC BUJIBI TEN BpalleHUs (KOHYC, IIMHID, chepa U 1map);

— HaXOJUTh OOBEMBI U TUIOMIAU TTOBEPXHOCTEH MPOCTEUIITX MHOTOTPAHHUKOB M TEJI BPAIICHHS C
npUMEHEHUEM (OPMYIL.

B noesceornesrnou scusHu u npu uzyyeHuu Opy2ux npeomemos.
— COOTHOCHUTH a0CTPAaKTHBIC T€OMETPUUYCCKUE TIOHATHSA U (PaKThl C PeaIbHBIMH KU3HEHHBIMH O0BEKTaMHU U

CUTYaIUsIMU;

— WCIOJB30BaTh CBOWCTBA MPOCTPAHCTBEHHBIX TEOMETPUICCKUX (DUTYp JIJIS pEIICHHS TUIIOBBIX 3a7a4
MPAKTUYECKOTO COJIEP>KaHUS;

— COOTHOCHUTb IIOIIA U IOBEPXHOCTEN Te OJUHAKOBOW (hOPMBI pa3IMYHOIO pa3Mepa;

— COOTHOCHUTH OOBEMBI COCY/I0B OJIMHAKOBOI (JOPMBI Pa3IMUHOTO pa3Mepa;

- OIleHUBATh (POPMY MPABUILHOIO MHOTOTPAHHHUKA TOCIIE€ CIUJIOB, CPE30B U T.M. (OMPENEsATh KOIUYECTBO

BEPIINH, peOep U rpaHeil MOIydeHHBIX MHOTOTPAHHUKOB)
Yuanuiics MoJiy4uT BO3MOKHOCTh HAYYHThCSH:

—  Onepuposamov ROHAMUAMU: MOYKA, NPAMASL, NIOCKOCMb 8 NPOCMPAHCMEe, NaAPALIelbHOCHb U
NepneHOUKYIAPHOCIb NPAMBIX U NIOCKOCMeEl,

—  NpUMeHsMb 0I5l peuleHUs 3a0ay 2eoMempuieckue hakmol, eciu YCio8ust NPUMeHeHUsl 3A0AHbL 8 SIGHOT
¢opme;

—  pewams 3a0ayu Ha HAX0HCOeHUe 2eOMEeMPUYECKUX BeIUYUH NO 00PA3YaAM UIU AICOPUMMAM,

— Odenamv (8bIHOCHbBIE) NIIOCKUE YEPMEHCU U3 PUCYHKOE 00BbEeMHbIX (hucyp, 8 mom Yucjie pucosams Uo
c8epxy, cOOKy, Cmpoums CeyeHust MHO202PAHHUKOB,

—  u3BNeKams, UHMEPNPEemuposamy U npeodpa308bleams UHGOPMAYUIO O 2eOMEeMPULEeCKUX Pueypax,
NPeOCMAsIeHHYI0 Ha YePMedHcax,

—  NpUMeHsmb ceomempuyecKkue pakmol 0Jis peulenus 3a0ay, 6 MoM 4ucie NPeononazaryux HecKOIbKOo
wWazoe6 peuteHus;

—  OnuUCLIBAMb B3AUMHOE PACHOJIONCEHUE NPIAMBIX U NIOCKOCHEL 8 NPOCMPAHCMEE;

—  ¢hopmynuposams ceolicmea u NPUHaxKu gueyp,

—  00Ka3bl8amb 2eOMempuiecKue Ymeepucoenus,

—  grademv CMaHOApmMHOU Kiaccugurayuei npocmpaHCmeeHuvix ueyp (nupamuosl, npuzmol,
napasnnenenuneovl);

—  Haxooumuv 06veMbl U NIOWAOU NOBEPXHOCEU 2e0MEMPULECKUX Meil C NPUMEHEHUeM POopMYI;

—  BBIMUCTAMb PACCMOAHUS U Y2Ibl 8 NPOCMPAHCMEE.

B noscednesnoui orcuznu u npu usyuenuu opyux npeomemos:
- UCNONIb306aMb CEOLICNEA 2eOMEMPUYECKUX hucyp OISl peulenus 3a0ay NPaKmu4ecKko20 xapakmepa u

3a0ay4 uz opyaux obaacmeu 3HaHUl

HcTopus MaTeMATHKH
Yyamuiics HaAy4YHTCH:

— OnwucelBaTh OTJENBHBIE BBIJAIOLINECS PE3YJIBTATHI, TOJIyYEHHBIE B X0/1€ Pa3BUTHS MaTEMAaTUKH KaK
HayKH;

— 3HATh IPUMEPBI MATEMATHYECKUX OTKPBITUN U UX aBTOPOB B CBSI3U C OTEYECTBEHHON M BCEMUPHOU
HCTOPUEH;

- TOHUMATb POJIb MATCMATHKU B PA3BUTHU Poccun

Yyamuiicst HOJy4UT BO3MOKHOCTh HAYYUTHCH:



— IIpeocmasname 6k1a0 8bl0AIOWUXCA MAMEMAMUKOE 6 PA3GUMUE MAMEMAMUKU U UHbIX HAYYHBIX
obnacmeti;

- NOHUMAamb poib Mamemamuku 6 pazeumuu Poccuu

Metoabl MaTeMaTHKH

Yyaumuiicss HaAy4YuTCH:

— IlpuMeHsATH U3BECTHBIE METO/IbI PU PELUICHUH CTaHAAPTHBIX MAaTEMAaTUYECKUX 3ajay;

— 3aMeuarhb U XapaKTEepU30BaTh MATEMATHUUYECKUE 3aKOHOMEPHOCTH B OKPYXAIOIIeH JeHCTBUTEIbHOCTH;
- TPUBOAUTH MPUMEPHI MATEMATUUYECKUX 3aKOHOMEPHOCTEH B MPUPOJIC, B TOM YHCIIE XapaKTEPU3YIOLIUX
KpacoTy U COBEPILIEHCTBO OKPYKAIOUIEr0 MUpa U MPOU3BECHUI HCKYCCTBA

Yyammiics moJy4YuT BO3MOKHOCTb HAYYUTHCS:

—  HUcnonvszoeams ocHosHble MemoObl 00KA3amenbCmaa, npo8ooUms 00OKA3AMeENbCME0 U 8bINOIHAMb
onposepaicenue;

—  NpUMeHAMb OCHOBHbIE MEMOOblL peUeHUss MAMeMamuyeckux 3a0ad;

—  HA 0CHO8E MAMeMamuiecKux 3aKOHOMepHOCmel 8 NPUpooe XapaKmepuzosams Kpacomy u
COBEPULEHCTNGO OKPYIHCAIOUWE20 MUPA U NPOU3BEOEHUL UCKYCCMBA,

- NpuUMeHAmb npocmeliuiue NPoSPamMMHble CPeoCmaa U INeKMpPOHHO-KOMMYHUKAYUOHHbBLE CUCTEMbL NPU

PpeuleHuy MamemamudecKux 3a0a4.

11 kaacc.
JInYHOCTHBIE Pe3yabTATHI.

— oOpueHTalus OOYyYalIIUXCS Ha JOCTHKEHHE JIMYHOTO CYACThs, peaJu3alui0 MO3UTHBHBIX
KU3HEHHBIX IEPCIEKTUB, WHULUATUBHOCTb, KPEATUBHOCTh, TOTOBHOCTh M CIIOCOOHOCTH K JIMYHOCTHOMY
CaMOOTMPEIEIICHUI0, CIIOCOOHOCTh CTABUTH LIENTU U CTPOUTD KU3HEHHBIE TIIaHBI;

— TOTOBHOCTh M CIIOCOOHOCTH OOECTECUUTh ce0e M CBOMM OJIM3KUM JOCTOMHYIO JKHU3HBb B IPOIECCE
CaMOCTOSITENILHOM, TBOPUECKOIN M OTBETCTBEHHOMU AESITENbHOCTH;

— TOTOBHOCTh U CHOCOOHOCTH OOYyYaromuXcs K OTCTAMBAHWIO JIMYHOTO TOCTOMHCTBA, COOCTBEHHOTO
MHEHUSl, TOTOBHOCTb M CHOCOOHOCTh BBIpAOATHIBATh COOCTBEHHYIO IMO3UIMI0 IO OTHOUIEHHIO K
OOIIECTBEHHO-TIOJINTUYECKUM COOBITUAM MPONUIOr0 M HACTOSILEro Ha OCHOBE OCO3HAHMS M OCMBICICHUS
HWCTOPHUH, TYXOBHBIX LIEHHOCTEN U IOCTUKEHHUI HAIIEH CTPaHBbI;

— TOTOBHOCTb M CHOCOOHOCTh OOYYAIOLIMXCS K CAaMOPA3BUTHIO M CAMOBOCIIMUTAHHIO B COOTBETCTBUU C
00IIeYeIOBEYECKUMHU LIEHHOCTSAMU U HJeallaMd Tpa)IaHCKOro OOIIeCTBa, MOTPEOHOCTh B (PU3NYECKOM
CaMOCOBEPILIEHCTBOBAHNH, 3aHITHAX CIIOPTUBHO-03J0POBUTEIBLHON NEATEIBHOCTBIO;

— TPUHATHE W pealu3alus IIEHHOCTeH 3J0poBoro u Oe3omacHOro olpasza Ku3HH, OepekHoe,
OTBETCTBEHHOE U KOMIIETEHTHOE OTHOLIEHHE K COOCTBEHHOMY (HU3MUECKOMY M TICHXOJIOTHYECKOMY
3/10pOBBIO;

—  HEeINpUSTHE BPEIHBIX NPUBbIUEK: KypEHHs, YIIOTPEOICHHSI aIKOTroIsl, HAPKOTHKOB.

—  YB@XEHHE K CBOEMY HapoJ]ly, YyBCTBO OTBETCTBEHHOCTH mepex POAMHON, rOopIOCTH 3a CBOW KpaW,
cBoro PonmHy, mnponuioe M HacTosIllee MHOTOHAIMOHAIBHOrO Hapoaa Poccum, yBaxkeHHe K
rocy/1apCTBEHHBIM CUMBoOJIaM (rep0, ¢uiar, THMH);

—  TPaXJaHCTBEHHOCTb, I'PaXKJaHCKas IO3ULUSA AKTUBHOTO M OTBETCTBEHHOIO YJIEHA POCCUHCKOIO
o0mIecTBa, OCO3HAIOIIETO CBOM KOHCTUTYLMOHHBbIE MIpaBa M OO0S3aHHOCTH, YBAXKAIOIIETO 3aKOH H
MPAaBOMOPSIOK, OCO3HAHHO MPUHUMAIOIIEr0 TPAJUIMOHHBIE HAIMOHAJIbHBIE W  OOILIeUeNIOBEUYECKUe
T'YMaHUCTHYECKHE U JEMOKpAaTHUYECKHE IIEHHOCTH, TOTOBOTO K Y4aCTHIO B OOIIECTBEHHOW KU3HU;

— TOTpeOHOCTb TPYIOUTHCSA, YBWKEHHUE K TPYAy U JIOASIM TpyJda, TPYAOBBIM JOCTHXKEHHSIM,
N00POCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOLIEHHE K PAa3HBIM BHIaM TPYAOBO 1€ATEIbHOCTH;

—  TOTOBHOCTb K CAMOOOCITYKUBaHMIO, BKIII0Yast 00yueHHE U BBIITOJHEHUE JOMAIIHUX 00s3aHHOCTEH.

—  (hu3HUecKoe, SMOIMOHATILHO-TICUX0JIOTHYECKOE, COLIMATIbHOE 01aronoiayyre o0y4Jaroumxcs B KU3HU
0o0pa3oBaTeNbHONW OpraHU3allM, OLIYIIEHHWE JeThbMH O€30MacHOCTH W IICHXOJOrM4Yeckoro komdopra,
MH(OPMaLIMOHHON O€30MaCHOCTH.

PeryasiTuBHbIe YHHBepPcaJIbHbIe YUeOHbIE 1eliCTBHUS

BbInyCKHUK HAY4YUTCSH:

— CaMOCTOATCIIbBHO ONpCACIATL HCIIU, 3aAdaBaTb MHapaMCETpbl W KPUTCpHUU, IO KOTOPBIM MOXKHO
OTIPEACNUTh, YTO LIEIb IOCTUTHYTA;

— OOCHHUBATh BO3MOXHbBIC TIIOCICACTBUA HOCTHUKCHUA IIOCTaBJIICHHOU neJam B ACATCIIBHOCTH,
COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOUIUX JIOJeH, OCHOBBIBAsICh HA COOOPaXKEHUAX ITUKH U MOPAJIH;



—  CTaBUTH U (HOPMYIHUPOBATH COOCTBEHHBIC 33a/la4l B 00PA30BATEIBHOU NEATEIHHOCTH U KU3HEHHBIX
CUTYyaLUsIX;

—  OLEHHMBATh PECYpPCHI, B TOM YHUCIJIE BPeMs M JIpYrHe HeMaTepHalbHbIe PECypChbl, HEOOXOAUMBIE IS
JOCTH>KEHHS TIOCTABJIICHHOW LIETIH;

— BbIOMpaTh MyTh JOCTM)KEHUS LEJIM, IJIAHUPOBATh PELIEHHE IOCTABJIEHHBIX 3a]ad, ONTUMHU3ZHPYS
MaTepUAIbHBIE U HEMATEPUAIIbHBIEC 3aTPATHI;

—  OpraHu3oBbIBaTh 3(P(PEKTUBHBIA MOMCK PECypcOB, HEOOXOAMUMBIX JAJS JOCTHKECHUS IMOCTABICHHOM
LEIIN;

—  COIIOCTaBJIATH IIOJIYYEHHBIH PE3ysbTaT ACSATEIBHOCTU C IOCTABICHHOW 3apaHee LIEIbIO.

Ilo3naBaTebHBbIE YHUBeEPCAJIbHbIE YUeOHbIE NeiCTBUS
BbINyCKHUK HAYYHUTCS:

— WCKaTh W HaXOAWTh OOOOIIECHHBIC CIOCOOBI pEIIEHUs 3aJad, B TOM YHCIE, OCYIIECTBISTH
pa3BepHYTHIM MHPOPMAIMOHHBIM MMOUCK U CTaBUTh HA €r0 OCHOBE HOBBIC (yueOHbIC M MO3HABATEIHHBIC)
3aJ1a4y;

—  KPUTHYECKH OIICHMBATh U MHTEPHPETUPOBATH MHPOPMAIMIO C Pa3HBIX MO3ULIMNA, pPACIO3HABATh U
(buKCcUpOBaTh MPOTHBOPEUHS B MHOOPMAIIHOHHBIX NCTOYHHUKAX;

—  HUCHOJB30BaTh Pa3IMYHbIe MOJEIHHO-CXEMAaTUUECKUE CPEJICTBA Ui MPEACTABICHUS CYIIECTBEHHBIX
CBsI3€l M OTHOILICHUH, a TAK)KE MMPOTUBOPEYNH, BHISIBJICHHBIX B MH()OPMAITMOHHBIX HCTOYHHUKAX;

—  HAxXOJWTh U MPHUBOJUTH KPUTUYECKUE ApTyMEHTHI B OTHOILICHUM JIEHCTBUN U CYXKIEHUH APYroro;
CIIOKOMHO M Pa3yMHO OTHOCHUTBHCA K KPHUTHYCCKHUM 3aMCYAHUSAM B OTHOUICHUH CO6CTBCHHOFO CY)XXACHMUA,
paccMaTpuBaTh UX KaK pecypc COOCTBEHHOTO Pa3BUTHUS;

— BBIXOJHUTb 3a paMKHU y‘~I€6HOF0 npeamMera #Mu  OCYHICCTBJIATH IICJIeHaHpaBJICHHblf/'I ITIOUCK
BO3MOXKHOCTEH /111 IIMPOKOT0 MEPEHOCca CPEACTB U CIIOCOOOB IEHCTBUS;

—  BbBICTpauBaTh HWHIUBUIYaJIbHYIO OOpa30BaTEIbHYI0 TPACKTOPHUIO, YUUTHIBAs OTPaHUYEHUS CO
CTOPOHBI JIPYTUX YYaCTHUKOB U PECYPCHBIE OTPAaHUYCHNUS;

— MCHSTDb U YACPKUBATH Pa3HbIC ITO3UIIUU B MMO3HABATEIILHON ACATCIIbHOCTH.

KoMMyHuKaTHBHBbIE yHUBEPCAJIbHbIE YUeOHbIe el CTBUA
BbInyCKHUK Hay4YHUTCH:

—  OCYIIECTBIIATH JICTOBYI0O KOMMYHHKAIIMIO KaK CO CBEPCTHUKAMH, TaK U CO B3POCIBIMU (KaK BHYTPH
o0pa3oBaTeNpHON OpraHM3ali, TaK W 3a ee NpeaenaMu), MoAOUpaTh NapTHEPOB IJs  JEIOBOM
KOMMYHUKAITUU UCXOJI U3 COOOPaKEHUM pe3yIbTaTUBHOCTH B3aMMOJICUCTBHS, @ HE IMYHBIX CUMITATHIA;

— TIpPHU OCYIIECTBIEHUU TPYNIOBOW PAaOOTHI OBITh KaK PYKOBOJUTENEM, TaK M YJIEHOM KOMaHIbl B
Pa3HBIX POJISX (TeHEePaTOp UAEH, KPUTHK, UCTIOJIHUTENh, BHICTYIAIOIINM, SKCIEPT U T.1.);

—  KOOPJMHHUPOBATH U BBIMOJHATH paOOTy B YCIOBUAX PEATbHOTO, BUPTYaTbHOTO M KOMOMHHUPOBAHHOTO
B3aHMOJCHCTBUS;

—  Pa3BEPHYTO, JIOTUYHO M TOYHO M3JIAaraTb CBOKO TOYKY 3PEHHS C HCIOJIB30BAHUEM aJI€KBAaTHBIX
(YCTHBIX M MUCHMEHHBIX ) SI3BIKOBBIX CPEJICTB;

—  pacro3HaBaTh KOH()IUKTOTEHHBIE CUTYAIlMH W MPEAOTBpAIlaTh KOHMIUKTHI 10 UX aKTHUBHOU (ha3bl,
BBICTPAMBATh JICJIOBYIO U 00Pa30BaTEIbHYI0 KOMMYHHUKAIIHIO, H30€rast JMIHOCTHBIX OIEHOYHBIX CYXICHHI.

IIpenmeTHbIe pe3y/ibTaThI

DJ1eMEeHTbI TEOPHH MHOKECTB M MATEMATHYECKOH JTOTHKH.

BbInyCKHUK HAy4YHTCSH

— OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUSMU: KOHEUHOE MHOYKECTBO, JIEMEHT MHOYKECTBA,
MOJIMHOXKECTBO, MepeceueHre U 00beTUHEHNE MHOXKECTB, YHCIOBbIE MHOXKECTBA HA KOOPIMHATHOM
PsIMOM, OTPE30K, MHTEPBAI;

— OlepupoBaTh Ha 0A30BOM YPOBHE MOHATUSMHU: YTBEPKACHHUE, OTPUIIAHHIE YTBEPKIACHHUSI, UICTUHHBIC U
JIOKHBIC YTBEPKACHUS, IPUUNHA, CIICJCTBHUE, YACTHBIN CIy4ail 00IIero yrBep aeHUs, KOHTPIPUMED;

— HaxOJHUTh MEepPeCceUYCHNE U 00hEAMHEHUE IBYX MHOXKECTB, MPEICTABIICHHBIX TpadUueCKH Ha YUCIIOBOU
MPSMOI;

— CTPOMUTH HA YHUCIIOBOW MPSIMOM MOAMHOKECTBO YHUCIOBOIO MHOKECTBA, 3aJaHHOE MTPOCTEUILINMHU
YCIOBUSAMU;




— pacmo3HaBaTh JIOXKHBIE YTBEPKJICHUS, OUTHOKHU B PACCYXKICHUSIX, B TOM YHCJIE€ C UCIIOJIb30BAaHUEM
KOHTPIPUMEPOB.

— TPOBEPSTH NPUHAATIEKHOCTH 3JIEMEHTa MHOXKECTBY;

— TMPOBOJUTH J0Ka3aTelbHbIE PACCYKIEHUs i1 000CHOBAHUS UCTUHHOCTU YTBEPXKICHUM.

B noeceonesnoi scuznu u npu uzyuenuu Opyzux npeomenos:

— HCIOJb30BaTh YMCIOBbIE MHOKECTBA HA KOOPAMHATHOM MPAMOIl 17151 ONMCAHUS peabHBIX MPOLIECCOB U
SIBJICHUI;

MPOBOAUTD JIOTHYECKHE PACCYK/ICHUS B CUTYallUsIX TTOBCETHEBHOM KU3HHU.
BbINyCKHUK MOJYYHUT BO3MOKHOCTh HAYYHUTHCS .

— - Onepuposamov NOHAMUAMU: KOHEUHOE MHONMCECEO, INeMEHN MHONHCECMBA, NOOMHOICECTEBO,
nepeceyerue U 00beOUHEeHUe MHOIHCECME, YUCIO8ble MHOICECMBA HA KOOPOUHAMHOLL NPAMOL, OMPe30K,
uHmMepBa, NOAYUHMEPBA, NPOMENHCYMOK C 8bIKOIOMOU MOUKOU, epaguieckoe npeocmasieHue
MHOJCECm8 Ha KOOPOUHAMHOU NIOCKOCIU,

—  onepuposamsv NOHAMUAMU: YMEEPIHCOeHUe, OMPUYAHUE YMBEPHCOEHUS, UCTIUHHBIE U JIOJCHbIE
VMeEepiHcOeHUsl, NPUUUHA, Cle0Cm8ue, YACMHbLLL CYYAll 00ue20 YmeepiHcOeHUs, KOHmpnpumep;

—  nposepamsb NPUHAOLEHCHOCHb IJIeMEHMA MHOINCECMBY,

—  HaxoOumv nepeceverue u 00beOUHeHUe MHONCECMS, 8 MOM HUCIe NPEeOCMABIeHHbIX 2paduyecKu Ha
YUCTOBOU NPAMOLL U HA KOOPOUHAMHOU NILOCKOCTU,

—  npPoB0OUMb 0OKA3AMENbHBIE PACCYHCOEHUS OISl 0O0CHOBAHUSA UCMUHHOCINU YIBEPHCOCHUII.

B nosceounesnoui orcuznu u npu usyuenuu opyeux npeomemos:

—  UCNOIb308AMb YUCTOBbLE MHOICECMBA HA KOOPOUHAMHOU NPAMOU U HA KOOPOUHAMHOU NAOCKOCMU 015
ONUCAHUS PeaNbHbIX NPOYECCO8 U ANEHULL,

npoBOOUMb 0OKA3AMENbHBLE PACCYHCOCHUS 8 CUMYAYUAX NOBCEOHEGHOU JHCUSHU, NPU PelueHUU 3a0ay U3
opyaux npeomemos

Yucsia ¥ BbIPAKEHUS.

BbINMyCKHUK HAYYHTCS .

— OmnepupoBatrh Ha 6a30BOM ypOBHE MOHATUSAMU: IIEJI0€ YUCIIO, IETUMOCTh Yncel, 0OBIKHOBEHHAs IPOOH,

JACCATHYHAaA )Ip06]':>, padrOHAJIBLHOC YUCIIO, HpI/I6J'II/I)KéHHOC 3HA4YCHUEC YHClia, 4aCTb, O0JI1, OTHOIICHUC,

IPOIICHT, MOBBIIICHNE U MTOHIKEHUE Ha 3aJJaHHOE YUCIIO MTPOIEHTOB, MacIITal;

— omepupoBaTh Ha 0A30BOM ypOBHE MOHATHAMM: JOrapu(M yKciia, TPUTOHOMETpUYECKast OKPYKHOCTb,
rpajycHas Mepa yrJia, BeIM4MHa YIia, 33JJaHHOT0 TOYKOM Ha TPUTOHOMETPUYECKOI OKPYKHOCTH, CHHYC,
KOCHHYC, TAHT€HC U KOTaHTEHC YTJIOB, UMEIOIINX MTPOU3BOJIbHYIO BETHUUHY;

—  BBINOJHATH apu(MeTHUECKUE NEHCTBUSA C LIETIBIMU U PALIMOHATIBHBIMH YHCIIAMH;

—  BBINOJHATH HECTIOXKHBIE MPEOOPA30BaHMS YHCIIOBBIX BBIPAKEHHH, COJEPKAITIX CTETIEHN YUCEe, TH00
KOPHU M3 Yuce, T100 JorapupMbl YUCET;

— CpaBHHBATH PAIlMOHAIBHBIC YHCIIA MEXTY COOOM;

— OIICHMBATh M CPABHUBATH C PALIMOHAILHBIMHU YUCIIAMH 3HAYSHHUS LENIBIX CTENEHEN Yncel, KOpHeil
HATYpaJIbHOHN CTENICHH W3 YHCEIT, JIOTapU()PMOB YUCEI B MIPOCTHIX CIyJasX;

— M300paxkaTh TOUKaMU Ha YMCIOBOH MPSMOH Iieble ¥ pallMOHAJIbHbIC YUCIIA,

— M300pakaTh TOYKAMH Ha YMCIIOBOH MPSMOU TIeJTbIe CTETIEHU YUCell, KOPHH HATYPaJIbHON CTENICHH U3
YHCel, JIOTapu(MbI YMCET B IPOCTHIX CIYYasX;

—  BBITIOJHATH HECTIOXKHBIE MMPEOOPA30BAHUS IIENBIX U JPOOHO-PAIIMOHATIFHBIX OYKBEHHBIX BBIPAYKCHHIA;

— BBIpaXaTh B MPOCTEHIINX CIy4asx U3 paBEHCTBA OJHY IIEPEMEHHYIO Uepe3 IpyTue;

—  BBIUUCIIATH B MPOCTHIX CIyYasiX 3HAUEHUS YUCIOBBIX U OYKBEHHBIX BBIPAKEHUH, OCYIIECTBIISA
HE00XO0/IMMBbIE TIOJICTAHOBKH U IIPpeoOpa30BaHus;

— M300pakaTh CXEMAaTUYECKH Yrojl, BEIMUYMHA KOTOPOTO BhIpa)keHa B Ipagycax;

— OLIGHMBATH 3HAKU CHHYCA, KOCHHYCA, TAHT'€HCA, KOTAHT€HCA KOHKPETHBIX YTJIOB.

—  BBINIOJIHATH BBIYHCIICHUS U IPE0OPa30BaHUs BBIPAKEHUHN, COJCPKAIINUX JACHCTBUTEIBHBIE YHCIIA, B TOM
YHclie KOPHU HAaTypaJIbHBIX CTENEHEl;



BBITOJIHATH CTAaHAAPTHBIE TOXKAECTBEHHBIE TPE0OPA30BaHUS TPUTOHOMETPUUECKUX, JTOTapU(PMUUECKUX,
CTEIEHHBIX, UPPALMOHAIBHBIX BBIPAKCHU.

B noeceonesrnol scusiu u npu uzyyeHuu Opy2ux Y4eOnvix npeomemos.:

BBIIIOJIHATH BBIYMCIICHUS IIPU PCUICHUH 3a1a4 IIPAKTUYCCKOr0 Xapakrepa,
BBITOJJHATD IMPAKTHYCCKUC PpACUYCThI C UCIIOJIB30BAHUCM ITPHU HGO6XOI[I/IMOCTI/I CIIPAaBOYHBIX MAaTCpHUAIIOB
N BBIYHUCIUTCIIBHBIX yCTpOfICTB;
COOTHOCHUTD pC€aJIbHBIC BEIMUYUHBI, XapaKTCPHUCTUKNU 00BHEKTOB OKpYyXKaromero Mmupa ¢ uX KOHKpETHBIMHU
YHCJIIOBBIMH 3HAYCHHUAMMU,

HCII0JIB30BaTh METOAbI OKPYTJICHNA, HpI/I6J'II/I}KeHI/I${ W IPUKUIKHU IIPU PEIICHHUU ITPAKTUYCCKUX 3aaa4

HOBCEIHEBHOU KU3HHU.
BbINyCKHHUK IOJYYHUT BO3MOKHOCTh HAYYUThCH

C60000HO onepuposamv NOHAMUAMU. Yeloe YUCTO, 0eTUMOCHb HUcel, 0ObIKHOBEHHAs OpOOb,
decamuunas 0podb, payUoOHAIbHOe YUCIO, NPUOTUNCEHHOE 3HAYEeHUe YUCLA, YaCmb, 0011, OMHOUEeHUE,
npoYyeHm, NOGblUeHUEe U NOHUNCEHUE HA 3A0AHHOE YUCTO NPOYEHMO8, MACUmMao,

nPUBOOUNb NPUMEPDL YUCEL C 3A0AHHBIMU CEOUCMEAMU OCIUMOCTUL;

Onepuposamb NOHAMUAMU. T02APUPM YUCLA, MPUSOHOMEMPULECKAsL OKPYIHCHOCTb, PAOUAHHAS U
2padycHas mepa yena, 6elIutuna yend, 3a0aHH020 MOYKOU Ha MPUSOHOMEMPUYECKOL OKPYICHOCMU,
CUHYC, KOCUHYC, MAH2EHC U KOMAH2EHC Y208, UMEIOUUX NPOU3BOTIbHYIO BEIUYUHY, YUCIA € U T,
BLINOIHAMb apupmemuueckue Oeticmeus, coiemas YCmHole U NUCbMEHHble NPUuemMbl, NPUMEHSISL NPU
HeoOX00UMOCMU BbLIYUCTUMENbHbLE YCMPOUCMBA;

HAXo0ums 3HA4eHUsi KOPHsL HAMYpPaibHOU CIeneHu, CMmenenu ¢ payuoHaIbHbIM NOKA3amesnem,
Jno2apughma, ucnoawb3ys npu HeoOXoOUMOCMU BLIYUCTUMENbHbIE YCMPOUCEA,

HONb308AMbCSL OYEHKOU U NPUKUOKOL NPU NPAKMUYECKUX PACYemax;

nPOBOOUNb NO U3BECMHBIM (YOPMYIAM U NPABUIAM NPEe0OPA308AHUsL OYKEEHHBIX 8bIPANCEHULL,
BKIIOUAIOWUX CMENEHU, KOPHU, T02aPUDMbl U MPUSOHOMEMPU1ecKue QyHKYuuU,

HAX00Umb 3HAYEHUS YUCLOBbIX U OYKBEHHBIX BbIPAINCEHULL, OCYWECMEIsisi He0OX00UMbLe NOOCTAHOBKU U
npeobpazosanusi;

u300padcamob cxemamuyeckuy y2oJ, GeIUUUHA KOMOPO20 BblPANCEHA 6 2padycax uiu paouaHax;,

UCNONb308aMb NPU PEUeHUU 3a0ay MAOIUYHbIE 3HAYEHUS MPULOHOMEMPUUECKUX PYHKYUU Y2108,
BbINOIHAMb NEPEBOO GeNUYUHDBL Y2lad U3 PAOUAHHOU Mepbl 8 2PAOYCHYIO U 0OPAMHO.

B noeceonesnou sicusHu u npu uzyuerHuy Opy2ux y4eOHvix npeomMemos:

BLINOIHAMb OCUCMBUS, C YUCTOBLIMU OAHHBIMU npu peuieruu 3a0ay npakmu4ecKkozo xapakmepa u 3a0ay
us pasiuvrnsvlx obnacmei 3HAHUL, UCRnOIb3YA npu Heobxooumocmu Cnpaeo4Hble mamepuaibl U
8blyUCIUMETIbHbLE ycmpoﬁcmea;

oyeHusamyv, CpasHU6ANb U UCNOIb306ANTb NPU peuleHUU NPAKMU4YeCKux 3a0ay4 YUCi08ble 3HAYEHUS
PEANBbHBIX 6€TUYUUH, KOHKPENIHblE YUCTOBblE XAPAKMEPUCMUKU 00vexmos OKpyatcarnmueco mupa.

YpaBHeHus ¥ HEPABEHCTBA

BbInyCKHUK HAy4YUTCS:

PemaTh nuHEiHBIC YpaBHEHHS M HEPABEHCTBA, KBAIpaTHBIC YPaBHEHUS;
pemath Jiorapupmudeckue ypasHenus suaa 10g a (bx + ) = d u nmpocreitne HepaBencTBa Buaa 10g a X
<d;

peuraTts rnmokas3arejabHbIE YPaBHEHU, BUIa PR

d (rme d MOKHO IIPECTaBUTH B BHJIE CTEIICHH C
OCHOBaHMEM @) U MPOCTelme HepaBeHcTBa Buaa 8°< d  (rae d MOKHO IPEICTaBUTh B BUJIE CTEIIEHH C
OCHOBAHHUEM a);.

IPUBOJUTH HECKOJIBKO IPUMEPOB KOPHEHN MPOCTENIIEr0 TPUTOHOMETPHUYECKOTO YPaBHEHHS BUIA: Sin X =
a, Cos X =a, tgXx =a, ctg X = a, rjae a — TabIMYHOE 3HAYEHNUE COOTBETCTBYIOIEH TPUTOHOMETPHUYECKOM

GyHKIIHAH.



pelaTh pa3Hble BUIbl YPaBHEHUI M HEPABEHCTB U UX CUCTEM, B TOM UHCJIE HEKOTOPHIE YpaBHEHUS 3 -1 U
4-ii creneHei, APoOHO-PAIIMOHANBHBIE U UPPALTMOHAIBHBIE;

OBJIAJICTh OCHOBHBIMH THIIAMH IIOKA3aTENIbHBIX, JIOTapU(PMUUYECKUX, HPPAIMOHAIBHBIX, CTEIMEHHBIX
yYpaBHEHUH M HEPABEHCTB M CTaHAAPTHBIMH METOJAMH UX PEUICHWHW W NMPUMEHATh MX IPU PEIICHUH
3ajad,

MCIOJIB30BAaTh METOJ MHTEPBAJIOB JUISl PEIICHHUS HEPABEHCTB, B TOM YHCIE IPOOHO-PAIlMOHAIBHBIX H
BKJTIOYAIOIIUX B ce0s1 MPPallMOHATIBHBIC BHIPAKECHHUS;

B nosceornesnoul scusHu u npu uzyyeHuu Opy2ux npeomemos.

COCTaBJISTh U pellaTh YPABHEHUS U CUCTEMbI YPaBHEHUM MPU PEIICHUH HECIOKHBIX MPAKTUYECKUX 3a]a4
BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYUTHCH:

Pewamv payuonanvuvie, nokazamenvHule u 102apugpmuyeckue ypasHeHus u HepaseHcmaea, npocmeniuiue
UPPAYUOHATIbHBIE U MPULOHOMEMPUYECKUE YPABHEHUS, HEPAGEHCMBA U UX CUCTIEeMbl,;

UCNONIL3068AMb MEMOObl peueHUsl YPAGHEHULL: npugedeHue K Udy «npou3gedeHue pagHo Hya0» Uiy
«YACMHOE PABHO HYI0», 3AMEHA NePEMEHHBIX,

UCNONIBL3068aMb MEMOO UHMEPBAIO8 Ol peUleHUs] HEPABEHCNE,

ucnonv308ams epaghuyeckuti Memoo 01 NPUOIUINCEHHO20 PeuleHUsl YPAGHEe Ul U HEPABEHCME,
usobpaxcamov Ha MPU2OHOMEMPULECKOL OKPYIHCHOCMU MHONMCECTEO PeuleHUll NPOCMeuuux
MPUSOHOMEMPUYECKUX YPABHEHUL U HEPABEHCME,

8bINOIHAMbL OMOOP KOPHEU YPAGHEeHUl UMY PeuleHUli Hepa8eHCme 8 COOMEEMCMEUU C
OONOHUMENbHLIMU YCIO0BUAMU U OZPAHUYEHUIMU.

B nosceornesnoul scusnu u npu uzyyeHuy Opy2ux y4eOHvix npeomemos:

COCMAagAms U peuams YpagHeHus, CUCeMbl YPAGHEHUTl U HEPABEHCIMEA NPU PeUeHUY 3a0ay Opyeux
VueOHbIX NpeoMemos;

UCNONIb308aMb YPAGHEHUS U HepA8eHCMEA OJisl NOCMPOEHUsL U UCCTe008aHUSA NPOCTNEUULUX
mMamemamuyeckux mooenel peanbHblX CUMyayuil Ui NPUKIaOHbIX 3a0ay,

yMemb UHMEPNPemuposams NOJIVYEHHbI NpU peueHul YPAGHeHUs, Hepa8eHCmed Ul CUCTHeMbI

pes3ynvmam, oyeHu8amy e20 npasoonoo0odue 6 KOHmeKcme 3a0aHHOU PealbHOU CUMyayuu Ui NPUKIAOHOU

3a0ayu.

DYHKIUH
BbINyCKHUK HAYYUTCH:

OmnepupoBaTh Ha 0230BOM YPOBHE MOHATHSAMM: 3aBUCUMOCTb BEJTMYNH, (PYHKIUS, apryMEHT U 3HaUeHUe
¢byHKLMHU, 006JaCTh ONpeIeIeHUs] 1 MHOKECTBO 3HaUeHUH (PyHKIMH, rpaduK 3aBUCUMOCTH, Tpaduk
GyHKINY, HYTH QYHKIUH, TPOMEKYTKH 3HAKOMIOCTOSTHCTBA, BO3pACcTaHUE HA YUCIIOBOM IIPOMEKYTKE,
yOBbIBaHHE Ha YHCIIOBOM MPOMEXKYTKE, HAaUOOJIbIIIee U HAUMEHbIIee 3HaUeHHE (DYHKIIMHA Ha YHCIOBOM
POMEKYTKE, TIEPUOIIUECcKast PYHKIINs, TIEPHOI,

OIIepUpOBATH Ha 6a30BOM YpOBHE MOHATUSAMU: MpsMast U 00paTHast MPOMOPIIMOHAIILHOCTH JIMHEHHas,
KBaJ[paTHYHAas, JJorapupMUIecKas 1 MmokazaresnbHas QyHKIIUH, TPUTOHOMETpUYEeCKHe ()YHKIINH;
pacrio3HaBaTh rpaduKu 3JeMEHTapHBIX QYHKIUI: MPsAMON 1 00paTHOM MPONOPIMOHATILHOCTH,
JUHEWHOMU, KBAIPaTUYHOM, TOrapu(pMUUECKON U MOKa3aTeIbHON (QYHKIIMNA, TPUTOHOMETPHUUECKUX
yHKLM;

COOTHOCHTD I'paMKH 3JI€MEHTAPHBIX (PYHKIUI: MPsIMON 1 00paTHON MPONOPLHUOHATIBHOCTH, JIUHEHHO,
KBaJPaTHYHOM, JIorapu(PMUIEeCcKOi 1 oKa3aTeIbHON (QYHKIUH, TPUTOHOMETPUYECKUX (PYHKIUH C
dopmynaMu, KOTOPBIMU OHU 33/1aHBI;

HaXOJUTh 10 rpaduKy NpUOIKEHHO 3HAUCHUS (PYHKIMH B 33JJaHHBIX TOUKAX;

OIpeseNATh 10 rpaduKy CBOWCTBA (PYHKIUH (HYJIH, IPOMEKYTKH 3HAKOIIOCTOSHCTBA, IPOMEKYTKH
MOHOTOHHOCTH, HAaMOOJIbIINE U HAUMEHBIINE 3HAYCHUS U T.I1.);



CTPOUTH 3CKH3 rpaduka GyHKIMHU, YAOBICTBOPSAIONICH MPUBEIEHHOMY HAOOpy YCIOBHIA (IPOMEXYTKH
BO3pacTaHus / yObIBaHUS, 3HaUCHHE (DYHKIUH B 33/IaHHOM TOYKE, TOYKH IKCTPEMYMOB U T.11.).

IPUMEHSTH MIPH PELICHNUH 33/1a4 CBOMCTBA ()YHKIIMIA: YETHOCTD, IEPUOANYHOCTD, OTPAHUYEHHOCTH;
NPUMEHSTH MIPU PELICHNUH 33124 PeoOpa3oBaHus rpapuKoB (PyHKIIHIA;

BJIAJICTh MOHATUSAMH YUCIIOBAs MOCIIEIOBATEIBHOCTD, apu(METHUECKAsI K TeOMETPUIECKasi IPOTrPeccusi;
NPUMEHSTH MIPU PELICHUH 331a4 CBOMCTBA U MPU3HAKK apU(PMETUYECKON 1 T€OMETPHUUECKOM
IIPOrPECCU.

B nosceonesnou orcuznu u npu u3yyernuu ()pveux npedMemoe:

OTIPECIIATH MO rpadrKamM CBOKCTBA PEATbHBIX MPOIECCOB U 3aBUCUMOCTEH (HanOOIbINNe U
HAMMEHBIIIME 3HAYCHUS, TPOMEKYTKH BO3pacTaHMsI U yOBIBaHUS, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA U
T.IL.);

UHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE KOHKPETHOW MPAKTUYECKON CUTYAIHH.

BLII[yCKHI/IK IOJTYYHUT BO3MOKHOCTb HAYYUTHCH .

Onepuposams NOHAMUAMU: 3A8UCUMOCTN BEIUYUH, DYHKYUS, AP2YMEHM U 3HaAYeHUue QYHKYUU, 001acmo
onpeoenenHus U MHOMCEeCME0 3HAYeHUll PYHKYUU, epapuK 3a8ucumocmu, epagpux yHkyuu, Hyu
@YHKYUU, NPOMENCYMKU 3HAKONOCMOAHCMEA, 803PACMAHUE HA YUCTIO80M NPOMeNCYymKe, YObleaHue Ha
YUCTOB0M NPOMEIICYMKe, HAUOOIbLUEEe U HAUMEHbULee 3HAYEHUE PYHKYUU HA YUCTIOBOM NPOMENCYMKeE,
nepuooudeckas yHKyus, nepuoo, YemHnas u HeyemHuas yHKyuu;

onepupoBamb NOHAMUAMU: NPAMAS U 0OPAMHAS NPONOPYUOHATILHOCMb, TUHEUHAS, K8AOPAMUYHAS,
Jloeapupmuyeckas u noka3amenbHas QYHKYUU, mpuecoHomempuieckue QyHkyuu,

onpeodenams 3HaueHue QYHKYUU no 3HAYeHUIo apeyMenma npu pa3iuyHelx cnocooax 3a0anus QynKyuu;
cmpoums epaguru u3yyeHHvIX QYHKYUL,

ONUCHIBAMb NO 2PAPUKY U 8 NPOCMENUUUX CLYYAAX NO POpMYLe nosedeHue U ceoUcmaa GyuKyuil,
Haxooums no epauxy QyHKyuu HauboIbuue U HaUMeHbUUe 3HAYeHUsL,

CMpoums 9CKU3 epaguxa QyHKyuu, y00siemeopsaouel npuseoeHHOMy Habopy YCi08Ull (NPOMeNCYMKU
803pacmanus/yovieanus, sHaveHue QYHKYuUU 6 3a0aHHOL MoyKe, MOYKU IKCMPEMYMO8, ACUMNIOMDbI,
HyAU YyHKYyuY u m.o.);

pewams ypasHeHus, npocmeliuiue Cucmembvl YypagHeHutll, UCNOIb3Ys CBOUCMBA QYHKYUL U UX 2PAPUKOS.

B noeceonesnou sicusHu u npu uzyuerHuy Opy2ux y4eOHvix npeomMemos:

onpeoensims no 2paguram u UCno1b3068amv Ol peuleHuss NPUKIAOHBIX 3a0ad C8OUCMEBA PealbHbIX
npoyeccos u 3asucumocmell (HauborbuUe U HaUMeHbUUE 3HAYEHUS, NPOMENCYMKU 803PACMANUL U
YovI8aHUs YYHKYUL, NPOMENCYMKU 3HAKONOCMOAHCMEA, ACUMNIMONbL, Nepuoo U m.n.);
UHMeEPNPemuposams C80UCMSEAd 8 KOHMEKCNe KOHKPEMHOU NPaAKmu4eckou Cumyayuu,;

onpedenams no 2epaguxkam npocmeviuiue Xapakmepucmuky NepuoouyecKux npoyecco8 6 OUoio2uu,

9KOHOMUKE, MY3bIKe, pAOUOC8A3U U Op. (AMNAUmMYOd, nepuoo u m.n.)

DJ1eMEeHThbI MATEMATHYECKOI0 AHAJIN3A.

BbInyCKHUK HAy4YUTCS:

OnepupoBaTh Ha 0a30BOM ypOBHE NOHSATUSAMHU: TPOU3BOIHAS (PYHKIIMU B TOUKE, KacaTelabHas K rpaduKy
GbyHKIMH, TPOU3BOIHAS (QYHKIUY;

OTIpeNieNIATh 3HaUeHUE MPOU3BOAHOM (PYHKIIMM B TOUKE 110 M300paXKEHUIO KacaTeIbHOM K rpaduky,
IIPOBEICHHON B OTOM TOUKE;

pelaTh HECIOXKHBIE 33/1aUl Ha IPUMEHEHHE CBSI3U MEKY TPOMEXYTKaMH MOHOTOHHOCTH Y TOYKaMH
9KCTpeMyMa (yHKIIUHU, C OTHOW CTOPOHBI, U TPOMEKYTKAMHU 3HAKOIIOCTOSHCTBA U HYJISIMU TPOU3BOTHON
3TON (PYHKIIUH — C JPYTOM.

BBIUHUCIIATH IPOU3BOHBIE AIEMEHTAPHBIX (DYHKIMHA U X KOMOMHALIMI;

Ucce1oBaTh (PYHKIIMH HA MOHOTOHHOCTD U 3KCTPEMYMBI;
CTPOUTH TPaPUKH U IPUMEHSTDH K PELICHUIO 33/ad,

BJIa/IETh MOHATUSIMU I1epBOOOpa3Hast PyHKILHMs, onpeAeIeHHbIA HHTETpall;



B noscednesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:
— TMOJb3YsCh rpapKaMu, CPAaBHUBATH CKOPOCTH BO3pacTaHUs (pOCTa, MOBBIIICHHUS, YBEIUYEHUS U T.I1.)
WM CKOPOCTHU yObIBaHUS (NaJCHUS, CHUKEHUS, yMEHBILIEHUS U T.II.) BEIMYHUH B PealIbHBIX MPOIECcCax;

— COOTHOCHUTH TpaduKU peaJbHBIX MPOIECCOB U 3aBUCUMOCTEN C MX OMHCAHUSIMU, BKIIIOUAIOITUMUI
XapaKTEPUCTUKU CKOPOCTH U3MEHEHHUS (OBICTPBII pOCT, IIaBHOE MOHIKEHUE U T.11.);

- HCIOJb30BaTh rpaUKy peasibHbIX MPOLIECCOB JJIs PELICHUS HECIIOKHBIX NMPUKIAJAHBIX 3a/1a4, B TOM

qucIIe onpeaessist o rpaduky CKOpocTh X0/1a Mmporecca.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH:

—  Onepuposamuv NOHAMUAMU: NPOUIBOOHAS DYHKYUU 8 MOUKe, KACAMeNbHAs K epapuKy @yHKyuu,
NPOU3B00HAS YYHKYUU,

—  BBIMUCISIMb NPOU3BOOHYIO OOHOYNIEHA, MHO2OUIeHd, K8AOPAMHO20 KOPHS, NPOU3BOOHVIO CYMMbl
Qdynrkyuii;

—  BBIYUCTAMb NPOU3BOOHBLE INEMEHMAPHBIX DYHKYULL U UX KOMOUHAYUU, UCHONb3YS CNPABOYHbBLE
mamepuanvl,

—  uUccne0o8ams 8 NPOCMeNUX Cyasx QYHKYuU Ha MOHOMOHHOCHIb, HAX0OUMb HAUOOIbUUE U
HauMeHblue 3Ha4eHUs YYHKYUL, Cmpoums epagyuku MHO20O4IEHO8 U NPOCMENUUUX PAYUOHANbHBIX
@YHKYULL ¢ UCNOTL30BAHUEM ANNAPAMA MAMEMAMUYECKO20 AHAIU3A.

B noscednesnoii srcusnu u npu uzyuenuy Opyeux y4eOHvix npeomemos:

—  pewams npuKIaoHvle 3a0ayu U3 ouonocuu, u3uKu, Xumul, SKOHOMUKU U OPYeUX NPeoMemos,
CBs3AHHbIE C UCCTIe008AHUEM XAPAKMEPUCTIUK DEAIbHbIX NPOYECCO8, HAX0HCOeHUeM HAubOIbUUUX U
HAUMEHbUUX 3HAUEHUU, CKOPOCMU U YCKOPEHUsL U M. 1.,

- UHMepnpemupo8amv NoJiyueHHble pe3yibmanmobl

CTaTucTHKA M TeopHs BepPOSITHOCTEM, JJOTHKAa U KOMOMHATOPHKA.
BbINyCKHUK HAYYUTCS:

— OmnepupoBarh Ha 6a30BOM ypOBHE OCHOBHBIMHU ONHCATEIHHBIMU XapaKTEPUCTUKAMH YHCIOBOTO Habopa:
cpenHee apupMeTuiueckoe, MeiMana, HauOoJIbllee U HAaMMEHbIIIee 3HAUECHNUS;

— omepupoBaTh Ha 0A30BOM YpOBHE MOHATUSMHU: YACTOTA U BEPOSITHOCTH COOBITHS, CITy4alHBIH BHIOOD,
OTIBITHI C PABHOBO3MOXKHBIMU 2JIEMEHTAPHBIMH COOBITHSIMU;

—  BBIUUCIIATH BEPOSITHOCTU COOBITHI Ha OCHOBE MOJICUETa YKCIIa UCXO0B.

— OmnepupoBaTh OCHOBHBIMHU OIHCATEIbHBIMHU XapaKTEPUCTUKAMH YUCIOBOI0 HaOOpa, MOHATHEM
reHepajibHasi COBOKYIHOCTb U BEIOOPKOIL U3 Hee;

— OIEepUpOBaATh MOHATUSAMU: YaCTOTA U BEPOATHOCTH COOBITHS, CyMMa U NIPOU3BEACHNUE BEPOATHOCTEMH,
BBIUHCIISTH BEPOSITHOCTU COOBITUI HA OCHOBE MOJCYETa YUCIIA UCXO/I0B;

—  BIIa/IeTh OCHOBHBIMU MOHSATUSAMH KOMOMHATOPUKYU U YMETh UX MPUMEHATH IPU PEIICHUH 3a]1a4;

— HMeTb NpeJIcTaBlIeHre 00 OCHOBAaX TEOPUU BEPOSITHOCTEH;

B noscednesnoti orcusnu u npu u3yveHuu Opyeux npeomemos:

— OLIEHUBATh ¥ CPAaBHUBATH B IIPOCTHIX CIydasiX BEPOSTHOCTU COOBITUN B PEabHOM KU3HU;

- YUTaTh, COMIOCTABIIATh, CPABHUBATH, HHTEPIIPETUPOBATH B MPOCTHIX CIydyasx peabHbIC JaHHBIC,

MIpeJICTAaBJICHHBIE B BUIE€ TAONUII, AUarpaMM, TpaduKoB.

BbInyCKHUK MOJIYYUT BO3MOKHOCTH HAYYHUTHCH !

—  Umems npedcmasnenue 0 OUCKPEMHbIX U HENPEPLIBHBIX CIVUALHBIX 8ETUYUHAX U PACNPEOeleHUSX, O
He3a8UCUMOCMU CTYUAUHBIX BEIUYUH,

—  umMemb npeocmasgieHue 0 MamemamuyeckoM OHCUOAHUU U OUCNEPCUU CTLYHAUHBIX BENUYUH,

—  umMemb npeocmasgieHue 0 HOPMAIbHOM paAcnpedeneHul U NPUMepPax HOPMAIbHO PACHPeOeleHHbIX
CYYAUHBIX BETUYUH,

—  NOHUMAMb CYMb 3aKOHA OONLUUUX YUCETl U 8bIOOPOYHO20 MEMOOa USMEPEHUsL 8EPOAMHOCIEN,

—  umemsb npedcmagieHue 00 YCI08HOU 8EPOSIMHOCMU U O NOTHOU 8EPOIMHOCIU, NPUMEHAMb UX 8
peuteHuu 3a0a4,
—  UMemb NpedCmagIeHUe O BANCHBIX YACMHBIX 8UOAX PACTPeOeNeHUl U NPUMEHAMb UX 8 peuleHul 3a0al;

—  umMemvb npeocmasieHue 0 Koppersiyuu Cay4aunblx 6eIUYUH, 0 TUHEUHOU pecpeccuu.
B noscednesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:




—  BbIYUCTAMY UNU OYEHUBAMNb 8EPOSIMHOCHIU COOLIMULL 8 PEATbHOU HCUSHU,

—  gulOUpamsv nooxoosuue Memoosbl NPedCcmasieHus u 00pabomKu OAHHbIX,

- yMemb peuiams Hecl0CHble 3a0ad Ha NPUMEHEHUEe 3aKOHA DOIbULUX YUCeT 8 COYUOTIOUU, CMPAXOBAHULU,
30pasooxpanenuu, obecnevenuu 6e30NacHOCMU HACENeHUsL 8 YPE3BbIYUAIHbIX CUMYAYUSIX

TekcTOBBIE 3214 H.

BbINyCKHUK HAYYUTCSI:

— Pemarp HecoKHBIE TEKCTOBBIC 33/1a4H Pa3HBIX TUIIOB;

— aHaJIW3MPOBATH YCIOBUE 3aJ1a4H, IPU HEOOXOJUMOCTH CTPOUTH AJIS €€ PELICHU MaTeMaTHUECKYIO
MO/IEJIb;

— TIOHHMMATh U UCTIOJIB30BATH JJIs PEIICHU 3a/1a4i HHPOPMALIUIO, IPEICTABICHHYIO B BU/IE TEKCTOBOM 1
CHMBOJIBHOM 3amucu, cxem, TaJuIl, 1uarpamMmm, rpaguKoB, pUCYHKOB;

— JIeicTBOBATH 110 aJIrOPUTMY, COJIEprKaIEMyCs B YCIOBUU 33/1a4H;

— HCHOJb30BaTh JIOTMYECKHE PACCYKAECHUS PU PEIICHUH 3a/1a4H;

— pabotath ¢ N30BITOUYHBIMHU YCIIOBHSIMH, BBIOMpasi U3 Bceil MHPOPMALIKH, TaHHBIE, HEOOXOAUMBIE IS
pelIeHs 3a/1a9u;

—  OCYILIECTBIIATH HECIOXKHBIN MepeOop BO3MOXKHBIX PELICHUH, BBIOMPas U3 HUX ONTUMAJIbHOE 110
KPUTEPHSIM, CHOPMYIUPOBAHHBIM B YCIIOBUHY;

— aHAJIM3HMPOBATH M HHTEPIPETHUPOBATH MOJTYICHHBIC PEIICHNS B KOHTEKCTE YCIIOBHSI 3a/1a41, BBIOMPAThH
peleHusl, He MPOTUBOPEYAIINE KOHTEKCTY;

— pelaTh 3a/la4y Ha pacyeT CTOMMOCTHU MOKYIOK, YCIIYT, TO€3/I0K U T.IL.;

— pelaTh HECJIOXKHBIE 3aJ]auy, CBA3aHHBIC C JI0JIEBBIM yYacTHEM BO BJIaJeHUU (HUPMOIL, IpeaIpUsSTHEM,
HEJIBUKUMOCTHIO;

— pemaTh 3a/1a4d Ha MPOCTHIE MPOLEHTHI (CUCTEMBI CKHJIOK, KOMHCCHHN) U Ha BEIYMCIICHUE CIIOKHBIX
IPOLICHTOB B Pa3IMYHbIX CXeMaX BKJIa/10B, KPEAUTOB U UIIOTEK;

— pemaTh MPaKTHYECKUE 3a]a9H, TPEOYIOIINE HCIIOIB30BaHHS OTPHUIIATEIBHBIX YMCEIl: Ha OTPE/ICICHNE
TEMIIepaTyphl, Ha ONpeeTICHIE MOJOKEHHS Ha BpPEMEHHOM OCH (10 Hallleid bl U TI0CIIEe), Ha JIBIKCHHE
JEHEXKHBIX CPeJICTB (MPUX0J/pacxoll), Ha onpeeseHue rIIyOMHbI/BBICOTHI U T.11.;

— HCHOJB30BATh MOHATHE MacITada sl HAXOXKICHUS PACCTOSHUN U JUTMH Ha KapTax, IJIaHaX MECTHOCTH,
TUTaHAX TOMEIIEHUH, BEIKPOIKax, Mpu paboTe Ha KOMIIBIOTEPE H T.II.

— pelaTh pa3Hble 33/1a4M MOBBIIIEHHONW TPYIHOCTH;

— aHAJIM3HMPOBATH YCIIOBHUE 33/1a41, BBIOMPATh ONTUMAIBHBIA METO PEIICHUS 3a/1a4H, paCCMaTPHBast
pa3MYHbIE METOIBI;

B nosceonesnou scuznu u npu u3yyeruu dpvzux npedMemoe:
peuaTh HECCIIOKHBIC IMTPAKTUYCCKUE 3a/1a41, BOSHUKAIOIINUEC B CUTYalUAX HOBCC,I[HCBHOﬁ KHU3HU

BbIHyCKHI/IK MOJIYYMT BO3MOKHOCTb HAYYUTHCHA:

—  Pewambo 3a0ayu pazuvix munos, 8 mom yucie 3a0aiu NoGblUEeHHOU MpPYOHOCTU,

—  8bIOUpPamMv ONMUMATLHBIL MEMOO peuleHus 3a0adl, paccCMampusas pasiuuHvle Memoobl,

—  Ccmpoums M0Oeb peueHus 3a0a4u, nposoouUms 00KA3amenbHble PACCYHCOCHUS,

—  pewams 3a0ayu, mpeoyowue nepebopa 8apuanmos, NPosepKu YCiosutl, 8b100pa ONMUMATLHOZO
pe3yromama;

—  QHAU3UPOBAMb U UHMEPNPEMUPOB8aAmb Pe3yibmamyl 8 KOHMeKCme YCl08Us 3a0ayu, 8blOupams
pewienus, He npomugopedaujue KOHMeKcmy,

—  nepegooumbv npu peuleHuy 3a0avu UHGHOPMayuro U3 00HOU Gopmel 8 Opy2yio, UCHONb3YSL NPU
HeobXx00uMOoCmu cxembvl, madbauysl, cpagpuxu, OUAZPaAMMbL;

B nosceonesnoii srcuznu u npu uzyueHuu Opy2ux npeomemos:

- pewiams npaxmudeckue 3a0a4u U 3a0a4u u3z Opy2ux npeomemos

I'eomerpusi.
BhInyCKHUK HAYYUTCSH:

— OmnepupoBarh Ha 6a30BOM YpOBHE MOHATUSAMU: TOUKA, MPsAMasi, INIOCKOCTh B IPOCTPAHCTBE,
NapauIeIbHOCTh U NEPIEHIUKYISIPHOCTD MPSIMBIX U MJIOCKOCTEN;



pacrno3HaBaTh OCHOBHBIC BU bl MHOTOTPAHHHUKOB (IIPH3Ma, MUPaAMH/IA, IPSIMOYTOIBHBIHA
napasuienienumnes, Kyo);

n300paxarh u3ydaembie QUTYPBI OT PYKH U C TIPUMEHEHUEM MPOCTHIX YEPTEHKHBIX HHCTPYMEHTOB;
JienaTh (BBIHOCHBIC) INTIOCKUE YEPTEIKH U3 PUCYHKOB MPOCTHIX 00bEMHBIX (DUTYP: BUJI CBEPXY, COOKY,
CHU3Y;

W3BJICKaTh HH(OPMAIHIO O IPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTYypax, MPEJACTaBICHHYIO Ha
YepTeKax U PUCYHKaX;

npuMeHsTh Teopemy [Iudaropa mpu BEIUKCICHUH YJIEMEHTOB CTEPEOMETPUICCKHUX (QUTYD;

HAXOJUTh 0OBEMBI U IIJIOMIA/IA TOBEPXHOCTEH MPOCTEUIITUX MHOTOTPAHHUKOB C MPUMEHEHHEM (hopmy,
pacro3HaBaTh OCHOBHBIE BUIbI TEJI BpalleHHs (KOHYC, TUIUHADP, chepa u map);

HaxO0JIUTh 0OBEMBI U TJIOMIAIN TTOBEPXHOCTEH MPOCTEHIITNX MHOTOTPAHHUKOB U TEJI BPAILICHHUS C
npuMeHeHueM (popmyi.

Brnagets reomeTpuuecKMMHU TIOHSATHUSAMH TIPU PEHICHUW 3aJa4 U TMPOBEICHUU MAaTeMaTHUYECKHX
paccykJIeHU;

UCCIEeIOBaTh  YEPTEXKH, BKIOYas KOMOuWHanuu  GUryp, U3BJIEKaTb, WHTEPIPETUPOBATH U
peoOpa3oBbIBaTh MHGOPMAIUIO, IPECTABICHHYIO Ha YepTexax;

peuaTs 3a1a4i T€OMETPUYECKOTO COACPIKAHMS, B TOM YHCIIE B CUTyallUsAX, KOI/1a AJITOPUTM PELICHUS He
ClIeqyeT SIBHO U3 YCJIOBMS, BBINOJHATH HEOOXOAUMBIE ISl pEIICHUs 3a7aud JIONOJHUTEIbHbIE
IIOCTPOEHHUSI, UCCIIE0BATh BO3MOXHOCTh IPUMEHEHHUS TEOpEM U (POpMyI JJIs peLIeHUs 3a/1a4;

BJIQJICTh MOHATHAMH 00beM, 00EMBbI MHOTOTPAHHUKOB, TEJI BPAIICHUS W MPUMEHSITh WX TPU PEIICHUU
3a/1ad,

HUMCETH MPCACTABJICHHUC O PA3BCPTKC HUIIMHAPA W KOHYCA, IJIOHIaln MMOBEPXHOCTH LNUJIMHIApPA U KOHYCA,
YMCTb NIPUMCHATH UX IMPU PCHICHUUA 3a1a4;

MMETh MPEJCTaBIIEHUE O IIoaau chepbl U YMETh IPUMEHATh €ro IpU PEeleHUH 3a/ay;
YMETb pelIaTh 3a/1a4i Ha KOMOMHAIIMY MHOTOI'PAaHHUKOB U TEJ BPALCHMUS;

UMETh MpEeJCTaBIeHNE O MOI00UH B MPOCTPAHCTBE U YMETh pelIaTh 3aJa4d Ha OTHOIIEHHE 00HEMOB H
IoIaiel MOBEpXHOCTEN MOJOOHBIX UTYD.

B nosceonesnou scuznu u npu uzyieruu dpveux npedMemoe:

COOTHOCUTbH aOCTPaKTHbIE FEOMETPUUECKUE MOHITUS U (DAKThI C peaJIbHBIMU JKU3HEHHBIMU O0bEKTAMU U
CUTYalUsSIMU;

UCIIOJIb30BaTh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYp AJIsl PEIIEHUS! TUIIOBBIX 3a/1a4
MPAKTHYECKOTO COJIEPKaHUS;

COOTHOCHTB IUIOIAAH TOBEPXHOCTEH Te OAMHAKOBON (POPMBI Pa3IIMYHOIO Pa3Mepa;

COOTHOCHUTH 00BEMBI COCY/I0B OJJMHAKOBOM (DOPMBI pa3InYHOrO pazMepa;

OLICHUBATh (I)OpMy MPpaBHJIIbHOTO MHOTOI'paHHHKA IMOCJIC CIIMJIOB, CPE30B U T.II. (OHpC,Z[CJ'ISITB KOJIMYCCTBO

BEpILMH, pedep U rpaHeil MOIyYeHHBIX MHOTOIPaHHUKOB)

BLI]’[yCKHI/IK MOJYYMT BO3MOKHOCTD HAYYMTbCH:

Onepupogams nouaAmMuaAMU. MOYKA, NPAMAs, NIOCKOCHb 8 NPOCMPAHCMEe, NAPANENbHOCb U
NepneHOUKYIAPHOCIb NPAMBIX U HIOCKOCEl,

ApUMeHAmMb OJisl peuletus 3a0a4 2eomempuieckue axkmol, eciu yCi06us npuMeHeHus: 3a0anbl 8 A6HOU
gopme;

pewams 3a0a4u Ha HAX0HCOeHUe 2e0MeMpPULecKUx 6eIuyun no 00pa3yam il aneopummam,

oenamsv (8bIHOCHbBIE) NIIOCKUE YePMEeHCU U3 PUCYHKOB 00BEMHBIX pucyp, 8 mom Yucie pucosams U0
cgepxy, cOOKy, Cmpoums ceueHuss MHO202PAHHUKOB,



—  u3sNIeKamv, UHMEPNPemuposams U npeobpa308vleams UHHOPMAYUIO O 2e0MeMPUIecKuUx ueypax,
NPeOCMAsIeHHYI0 Ha YePMedHcax,

—  npumeHAmb ceomempuyeckue akmol 0 peulenus 3a0ay, 8 MoM ducie npeononazaryux HecKOIbKo
Wazo6 peuteHus;

—  ONUCLIBAMb B3AUMHOE PACHOJIOANCEHUE NPAMBIX U NIOCKOCHEL 8 NPOCMPAHCMEE;

—  ¢opmynuposams ceolicmea u npuUsHaxKu gueyp,

—  00Ka3vbl6amv 2eoMempuiecKue YmeepuHcoenus,

—  grademv CMaHOApmMHOU Kiaccugurayuei npocmpaHCmeeHubix ueyp (nupamuodsl, npuzmbl,
napanenenuneovt);

—  HAxoO0umuv 06veMbl U NIOWAOU NOBEPXHOCEU 2eOMEMPULECKUX Mell C NPUMEHEHUeM BopmyI;

—  BBIMUCTSAMb PACCMOAHUSL U YTibl 8 NPOCMPAHCMEE.

B nosceornesnoul scusnu u npu usyyeHuu Opy2ux npeomemos.
- UCNONIb308AMb CEOUCNEA 2eOMEMPUYECKUX hucyp OISl peutenust 3a0ay NPAKmu4ecKko2o Xapakmepa u

3a0ay4 uz opyaux obaacmeu 3HaHUl
BeKTOpbI M KOOPIMHATHI B NPOCTPAHCTBE
BbINyCKHUK HAY4YUTCH:

— OmnepupoBarb Ha 6a30BOM YPOBHE ITOHSATHEM JIEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBE;
HaXOJIUTh KOOPAMHATHI BEpIIMH Ky0a U MPSIMOYTOJILHOTO Mapaelenuneaa

BbINnyCKHUK MOJYYUT BO3MOKHOCTh HAYYHThCH:

—  Onepuposamv noHamMusAMU 0eKapmossbl KOOPOUHANMbL 8 NPOCMPAHCIEE, 8EKMOP, MOOYIb 8eKMOpA,
PABEHCMBO 8eKMOPO8, KOOPOUHAMbL 8EKMOPA, Y207l MEHCOY BEKMOPAMU, CKANAPHOE NPOU3BEOEHUE
8EKMOPO8, KOJLIUHEaApHble 8eKMOpbl,

—  HAX00UMb pacCmMosiHUe MeAHcOy 08YMA MOUKAMU, CYMMY 8€KMOPO8 U NPOU38e0eHUe 6eKmopa Ha YUCo,
V20 MedHcOy 8eKMOopamu, CKAISAPHOe npou3eedeHue, packiaobléams 6eKmop no 08ymM HeKOJLIUHEaAPHbIM
8exmopam,

— 3a0a8ambv NIOCKOCMb YPABHEHUEM 8 0eKAPpMOBOU cucmeme KoopouHam,

- pewiams npocmetiuiue 3a0ayu 66e0eHueM 8eKMopHo20 basuca

Hcropusi MaTeMaTHKH
BbINyCKHUK HAYYUTCS:

— OnwuceiBaTh OTJENbHbBIE BBIJAIOUINECS PE3YJIbTATHI, TOJIyY€HHBIE B X0JI€ Pa3BUTHS MaTEeMaTUKH KaK
HayKH;

— 3HATh IPUMEPBI MATEMATUYECKUX OTKPBITUN U UX aBTOPOB B CBA3U C OTEYECTBEHHOW U BCEMUPHOU
UCTOPHUEH;

- IIOHMMATh POJIb MaTEMATHUKU B pa3BuTnu Poccun

BBINYyCKHUK MOJYYUT BO3MOKHOCTh HAYYUThCS:

— Ilpedocmasnams 6K1A0 8b10AOWUXC MAMEMAMUKOS 8 PA3BUMUE MAMEMAMUKU U UHBIX HAYUHBIX
obnacmeii,

- NOHUMAamMb poib Mamemamuxu 6 pazeumuu Poccuu

MeToabl MATEMATHKH

BhInyCKHUK HAYYHUTCS:

— IIpuMeHATh N3BECTHBIE METO/IBI IPU PELIEHUH CTAHJAPTHBIX MaTEMAaTUUECKUX 3aa4;

— 3aMeyaTrh U XapaKTepH30BaTh MaTeMaTHUECKHE 3aKOHOMEPHOCTH B OKpPY’Kalolllel 1elCTBUTEIbHOCTH;
- MPUBOJUTH MPUMEPHI MATEMATUYECKUX 3aKOHOMEPHOCTEH B MMPUPOJIE, B TOM UUCIIE XapaKTEPU3YIOIINX
KpacoTy M COBEPIIEHCTBO OKPYKAIOLIET0 MUpa U MPOU3BEIEHUI UCKYCCTBa

- TPUMEHATH NPOCTEHIINE IIPOrPAMMHBIE CPEACTBA U dJIEKTPOHHO-KOMMYHHUKALIMOHHBIE CUCTEMBI ITPH
peLIEHNY MaTEMAaTUYECKUX 3a/1a4;

BbINyCKHUK MOJIYYHT BO3MOKHOCTD HAYUYHUThCSH:

—  Hcnonvzosamb 0cHOBHbBIE MemMOObl ()OKa3ameﬂbcmea, npoeodumb 00KA3amelbCmeo U 8bINOJIHANMb
onpoeepoicernue;
—  NPUMEHANTb OCHOBHbLE Memoobl peutenuss mamemamudecKux 36100%'



—  Ha OCHOBE MAmMeMamu4eckux 3aKOHOMepHOCmell 8 NPUPooe XapaxKmepuzo8ams Kpacomy u
COBEPULEHCINBO OKPYHCAIOWE20 MUPA U NPOU3BEOEHULL UCKYCCMBA;

- NpuMeHAmb npocmeliuiue NPocPamMMHvle cCpeocmaa U 21eKmpOHHO-KOMMYHUKAYUOHHbLE CUCTEMbL NPU

peuleHuy MamemamudecKux 3a0ay.

Conep:kanue y4eOHOI0 npeamera

10 kaacc.
Paznen Conepxanue
Auareopa n [ToBTOpenue. Peenue 3a1a4 ¢ UCMOIB30BAHUEM CBOMCTB YMCET U CUCTEM CUUCIICHUS, JEIUMOCTH,
HayaJja JIOJIEH U YacTel, MPOLIEHTOB, MOYJIEH yKcell. Penienue 3a1a4d ¢ MCIIOJIb30BAHUEM CBOMCTB
aHaJamn3a cTerneHel ¥ KOpHEH, MHOTOWICHOB, IIPe0Opa30BaHMii MHOTOWICHOB U APOOHO-PAIIMOHATBHBIX
BBIPAKECHUN.

Pemenue 3aqau ¢ HCONBb30BaHUEM IPaIyCHON MepHI yria. Moaylb Yuciia v €r0 CBOWCTBA.
Pemenue 3anau Ha ABMKEHNE U COBMECTHYIO pabOTy € IIOMOIIBIO JTMHEHHBIX M KBaJPaTHBIX
ypaBHCHI/Iﬁ M UX cucteM. Perrenne 3a1a4 C IOMOIIBIO YU CJIOBLIX HEPABCHCTB U CUCTEM HEPABCHCTB
C OIHO MEpEMEHHOM, ¢ MPUMEHEHUEM N300PaKCHHUST YUCIOBBIX TIPOMEKYTKOB.

Pemenue 3aa4 ¢ UCTIOIB30BaHNEM YHCIOBEIX (DYHKITHHA U UX TpaduKoB. Vcronp30BaHue CBOHCTB
¥ TpaUKOB JTMHEHHBIX U KBaJAPAaTUIHBIX (DYHKIIHH, 00PaTHOW MPOMOPITUOHATHHOCTH U (YyHKITHH

y=vx.

I'padmgeckoe perenrne ypaBHEHHA 1 HEPABEHCTB.
Tpuronomerpudeckast OKpyKHOCTb, paduannasn mepa yena. CUHYC, KOCUHYC, TAHT€HC, KOMAH2EHC
IIPOU3BOJIBHOrO yria. OCHOBHOE TPUTOHOMETPUUYECKOE TOKAECTBO U CIEICTBUS U3 HEr0. 3HaYCHUS

T T T T
TpuroHoMmeTpudeckux ¢pynkmmii ams yrios 0°, 30°, 45°, 60°, 90°, 180°, 270°. (0, —, ——, —

6 4 3 2
pa).
Dopmynvl CLONHCEHUS MPULOHOMEMPULECKUX YHKYUU, (popmynbl npusederus, popmyvl 080UHO2O0
apaymenma..

Hynu ¢pyHKIMHM, MpOMEKyTKH 3HAKOIIOCTOSIHCTBA, MOHOTOHHOCTh. Hanbosibiliee 1 HauMeHblee
3HadeHue Gpynkuuu. [lepuonnueckue Gpynkun. YetHoCTh U HeUeTHOCTH GPyHKIMHA. CrrodrcHble

dyHxyuu.

Tpuronomerpuueckue Gpynkimu Y =C0OSX, Yy =SIiNX, Yy =tgX . @yuxyus y =Ctgx .
CpoiicTBa 1 rpaKH TPUTOHOMETPHUUECKUX (QYHKIIUH.

APKKOCHHYC, apKCHHYC, apKTaHT'€HC Yucia. Apkkomaneenc yucaa. llpocreime
TPUTOHOMETPUYECKHE ypaBHEHUs. Penenre TpuroHoMeTpUuecKux ypaBHEHUH.

Obpammnvie mpuzonomempuieckue gyukyuu, ux ceoticmea u epaguxu. Peuwenue
NPOCMEUUUX MPUSOHOMEMPULECKUX HEPABEHCNS.

CreneHs ¢ NeiCTBUTENBHBIM ITOKa3aTeNNeM, CBoWCTBa creneHu. [Ipocreiimune
NoKa3aTeNnbHbIe YPaBHEHUs U HepaBeHCTBa. [lokazaTenbHast GYHKIUS U €€ CBOWMCTBA U Tpaduk.

Jlorapudm uncna, cBoiictsa norapudma. decstuunsiii norapudm. Yucio e. Hamypanvhoiii
nozapughm. IlpeodpazoBanue sorapupMUUECKUX BBIPAKEHUH.

Jlorapudmudeckue ypaBHeHHsI M HepaBeHCTBA. Jlorapudmudeckas QyHKIIUS U €€ CBOMCTBA
U TpaduK.

Crenennas QyHKIMS U ee cBoiicTBa U rpaduk. VppaunoHnanbHble ypaBHEHHS.

Memoo unmepeanog o5 pewieHuss HEPaAseHCMa.

Ipeobpazosarnus epaghuxos Gyukyuii: cosue 60016 KOOPOUHAMHBIX OCEU, PACMSANCEHUE U
colcamue, Ompaicenue OMmHOCUMENbHO KOOpOuHamuuix ocell. I paguueckue memoos peuieHus
ypasHeHutl u HepageHcms. Bzaumno obpamuvie ynxyuu. I paguxu 63aummo obpammuvix QyHxyuil.

I'eomeTpus [oBTopenue. Pemenne 3a1a4 ¢ mpuMeHEHHEM CBOMCTB (DUTyp Ha TUIOCKOCTH. 3aJla4u Ha
JI0Ka3aTeJIbCTBO U MMOCTPOCHNE KOHTpIpUMepoB. Mcnonp3oBanue B 3aJa4ax IpOCTEHIINX
JIOTUYECKHX TpaBwiL. Perrenue 3a1a4 ¢ HCMOIB30BAaHUEM TEOPEM O TPEYTOIbHUKAX, COOTHOIICHUN
B TIPSIMOYTOJILHBIX TPEYTONBHUKAX, ()AKTOB, CBS3aHHBIX C YETHIPEXYrolibHUKaMu. Perienue 3a1ad ¢
UCIIOJIb30BaHNEM (PAKTOB, CBSI3aHHBIX C OKPYKHOCTSMH. PelieHne 3a1a4 Ha U3MEpeHusl Ha
TUIOCKOCTH, BBIYHMCIICHUE JUIMH U Tomaeil. Pewenue 3a0au ¢ noMoubio 8eKmopos u KOOpOUHam.
Harnsgaas crepeometpus. Purypsl U ux u3o0pakenus (ky0, mapaMuna, npusma). Ocroshbie
noHAmMuUs cmepeomempuu u ux ceoticmsea. CevueHus Kyoa U TeTpasapa.




Touka, npsiMas ¥ MJIOCKOCTh B IPOCTPAHCTBE, AKCHOMBI CTEPEOMETPHH U CIICACTBHS U3 HUX.
BsaumHoe pacmoioKeHue MPSMBIX M INIOCKOCTEH B pocTpaHcTBe. [lapamie bHOCTh MPSAMBIX U
TUIOCKOCTEH B IpocTpaHCcTBe. M300pakeHne MpoCTEHIIMX MPOCTPAHCTBEHHBIX (QUTYp Ha
IJIOCKOCTH.
PaccrosHus Mexay purypaMu B IpOCTPaHCTBE.
Vel B ipoctpaHcTBe. [lepneHuKyISpHOCTh MPSAMBIX H TIIOCKOCTEH.
[Ipoeknus ¢purypbl Ha IWIOCKOCTh. [IpH3HAKYM IEPIICHIUKYISIPHOCTH MPSMBIX H IIOCKOCTEH B
npoctpancTBe. Teopema o Tpex NeprneHIUKyIsIpax.
Muororpannuku. [apannenenunen. CBOHCTBa MPAMOYToJILHOTO Mapajuienenunena. Teopema
[Mudaropa B nmpoctpanctee. [Ipu3ma u nupamuga. [IpaBunbHas nmupamMua ¥ MpaBUIIbHAS TPU3MA.
[Ipsimas nupamuaa. DIeMEHTHI IPU3MbI M THPAMUIBL.

Tpocmetiuue komMOUHAYUYU MHO20SPAHHUKOG U MeETl 8paujerust medcdy coboti. Beraucnenue
3JIEMEHTOB MPOCTPAHCTBEHHBIX GUryp (pedpa, TuaroHaiu, yrisl).

Inomaas MOBEpXHOCTH MPABUIILHON MUpaMUIbI U TIpsIMOM nipu3Mbl. [1nomans
MOBEPXHOCTH MPSIMOT0 KPYrOBOTO IIWIIHH/IPA, IPSIMOTO KPYTOBOTO KOHYCAa U Iapa.

BekTops! 1 koopauHATHI B pocTpancTBe. CyMMa BEKTOPOB, YMHOKCHHE BEKTOpa Ha
YKCII0, YTOJl MEXKY BekTopaMu. KosuinHeapHbIe U KOMILTIaHAPHBIC BEKTOPEL. Teopema o
PA3N0JICEHUU BEKMOPA NO MPeM HEKOMNAAHAPHbIM geKmopam. TIpumenenue 6ekmopoe npu
peuterul 3a0ay Ha HaxoxcoeHue pacCmosiHull, OIuH, niowaoei u 00bemos.

. Dopmyna 051 bIUUCTCHUS. PACCMOSHUSL MENCOY MOUKAMU 8 NPOCMPAHCMEBE.

BepositHOCTBb N
CTATHCTHKA.
Pa6ora ¢
AAHHBIMH

IToBropenue. Pemenue 3anau Ha TabnuyHOE U rpadudeckoe MPeaCcTaBIeHUE JaHHBIX.
Hcnonp3oBaHue CBONCTB M XapaKTEPUCTUK YHCIOBBIX HAOOPOB: CPEIHUX, HAMOOJBIIETO U
HAUMEHBIIIET0 3HAUCHUS, pa3Maxa, oucnepcuu.

Pewenue 3a0au na onpedenenue yacmomol u 6eposmnocmu coovimuii. Beiuucnenue
6EPOAMHOCIEN 8 ONBLIMAX C PAGHOBO3MOICHBIMU INEMEHMAPHBIMU UCXOOAMU.

Pewenue 3a0au ¢ npumenenuem kombunamopuku. Peuenue 3a0au na eblyucienue 6eposimmuocmel
He3a8UCUMBIX cODbIMUL, NPUMEHEHUe POpMYabL CodceHUs geposimHuocmel. Pewenue 3a0ay ¢
npumeHeruem ouazpamm Jinepa, oepesa eepossmuocmet, popmynvt bepuyinu.

Ycnosnas eeposimuocme. Ipasuno ymnooicenus eeposmuocmen. @opmyna noaHol 6eposmHoOCmu.
Luckpemnvie cyuaiinvle senuyunbl u pacnpeoeienus. Hezasucumvie cnyuaiinvle 6enuduHbl.
Pacnpeodenenue cymmor u npoussedenus He3a8UCUMBIX CIVHAUHBIX GETUYUH.

11 kJjacc.

Paznen

Conepxxanue

Anreopa u
HayaJja
aHaJau3a

Jlorapudmuueckue ypaBHeHUS U HEPaBEHCTBA. Menmoo unmepeanos s peuleHus
HEepageHCms.

Uppaunonanbusie ypaBaeHus. Cucmembl HOKA3AMENbHBIX, 102APUDMULECKUX U
uppayuonanvhvix ypaguenutl. Cucmemvl NOKA3aMeENbHLIX, 102APUPMUYECKUX HEPABEHCIE.

Ypasnenus, cucmemvi ypasnenuii ¢ napamempom.

[pousBoanas ¢pynkuuu B Touke. Kacarenbnas k rpaduky dyaknuun. ['eomerpuyeckuii 1
(bu3MYeCKUil CMBICIT TIPOU3BOIHOM. [IpOM3BOIHBIE AIeMEeHTapHbIX GyHKIMH. [Ipasuia
oughghepernyuposarusi.

Bmopas npoussoonas, ee ceomempuueckuti u Quuieckuti CMuic.

[MonsiTHe 0 HenpepbIBHBIX QYHKIMIX. TOUYKH SKCcTpeMyMa (MaKCHMyMa M MUHIMYMa).
UccnenoBanue 3neMeHTapHBIX (GYHKLIUH HAa TOUKU 3KCTPEMyMa, HauOoJIbIIee 1 HauMEHbILIee
3Ha4YEeHUE C IOMOUIBIO MPOU3BOAHON. [locmpoenue epapuros pyHKyuli ¢ NOMOWbIO NPOU3BOOHDBIX.
Tpumenenue npouz800HoU npu peteHul 3a0au.

[leprooOpasHnas. [lepsoobpasuvie snemenmaphulx Gynxyuil. Ilnowads kpusorunelinou
mpaneyuu. @opmyna Hetomona-Jletionuya. Onpedenennviti unmezpan. Buiuucnenue niowaoet
RIOCKUX (pueyp u 00bemMos mei 8paujeHust ¢ HOMOWbIO UHMeSPAd.

I'eomeTpust

Tena BpateHus: MWIUHIP, KOHYC, cdepa u map. OCHOBHBIC CBOMCTBA MPSIMOTO KPYTOBOTO
WIMHPA, TPSIMOTO KPYTrOBOTO KOHyca. M300paXkeHue Te BpalleHus Ha MIIOCKOCTH.

Ilpeocmasnenue 06 yceuennHom Komyce, ceueHusi KOHyca (napaiieibHoe 0CHOBAHUIO U
npoxoosee uepes 8epuity), cederus YUruHopa (napaiieibHo U nepneHOuKyIsapHo ocl), ceyeHusl
wapa. Pazeepmra yununopa u xouyca.

Tpocmeiiuue kKomMOUHAYUU MHO20SPAHHUKOG U MeTl 8paujerust meaxcdy coboli. Beraucnenne




3JIEMEHTOB MPOCTPAHCTBEHHBIX (HUryp (pedpa, TuaroHaiu, yrisl).

[Tnomanb NOBEPXHOCTH NMPSMOTO KPYTOBOTO IHJIMHPA, IPSIMOTO KPYTOBOI'O KOHYCa
mrapa.

[onstre 06 o6peme. OOBeM MUpaMuUIbl U KOHYCA, MPU3MBI U IimuHApa. O0beM mapa.

Ilooobnvie mena 6 npocmpancmee. COOTHONICHUS MEXKTY TUIOINA/ISIMU MIOBEPXHOCTEH 1
o0beMaMu MOT00HBIX TEll.

Ipumenenue 6exmopog npu peuteHuu 3a0ay Ha HAX0NHCOeHUe paccmosHull, ONuH,
niaowaoet u 06vLemMos.

Ckanapnoe npouszgedenue 6ekmopos. Teopema 0 paznodxicenu 6eKmopa no mpem
Hexomnianaprvim eekmopam. CransapHoe npousgedenue 8eKmopos 6 KOOPOUHAmax

Heuoicenus 6 npocmpancmee. napaiieibHblli NEPEeHOC, YEHMPATbHASL CUMMEMPUS,
cuMMempusL OMHOCUMeNbHo naockocmu, nogopom. Ceoticmea dsudicenuil. Ilpumenenue 08uUHCEHUL
npu peuleHuu 3a0ay.

Ypaenenue nnockocmu 6 npocmparncmee. Ypaenenue cghepot 6 npocmparcmee. @opmyna
07151 8LIYUCTEHUS PACCMOSTHUSL MENCOY MOUKAMU 8 NPOCHPAHCIGE.

BeposiTHOCTD U

Mamemamuueckoe odxcuoanue u Oucnepcus CLy4aunou senuyunsl. Mamemamuyeckoe odcudanue u

CTATHCTHKA. oucnepcus cymmul Caydaiinsix eeaunut. I eomempuueckoe pacnpeoenenue. bunomuanvroe
PaGora ¢ pacnpeoenenue u e2o ceoucmaa.
AAHHBIMH Henpepuignvie cryuatinvle genuuunsl. Ilonamue o nromnocmu eeposimuocmu. Pagnomeprnoe
pacnpedenerue.
Tokazamenvhoe pacnpedenenue, e2o napamempbi.
Tonsamue o nopmanvHom pacnpedenenuu. [lapamempsl HopmansHozo pacnpedenenus. IIpumepeol
CYUAUHBIX 8EIUYUH, NOOYUHEHHBIX HOPMATLHOMY 3AKOHY (NO2PeutHoCmb usmMeperuil, pocm
uenoseKa).
Hepasencmeo HYebdviuesa. Teopema Bepryinu. 3axon bonvuiux uucen. Bvibopounsiili memoo
usmepenus eepossmuocmeit. Ponb 3axona 6onvuiux yucen 6 Hayke, npupooe u obuecmae.
Kosapuayusa osyx cnyuatinwix eenuuun. IHonamue o kosgpguyuenme xoppensyuu. Coemecmrvie
HaboO0eHUs1 08YX CAYUAUHbIX 8eluyUH. Boibopounblil KO3 duyuenm xopperayuu.
TemaTnueckoe MIIAHMPOBAHME
10 kaace
Tema. KosnuecTBo yacon
AJiredpa M HaYaJ1a aHAJIN3A 100
[ToBTOpeHne Kypca anreOpsl 3a 7-9 KIlacchl. 4
UrcnoBble QYHKIUN 6
OCHOBBI TPUTOHOMETPUHU 13
Tpuronomerpuueckue GyHKIUU 10
TpuroHoMeTpruecKie ypaBHEHUS 16
[IpeoOpa3oBaHKe TPUTOHOMETPUYECKHUX BBIPAKEHUH 13
Kopau u crenenun 10
Ioka3zarenbHas QyHKIHSI 10
Jlorapudmudeckast GyHKIHS 15
0000611aro11ee TOBTOPCHHE. 3
I'eomeTpust 68
[ToBTOpEHME Kypca reoMeTpuH 3a 7-9 Kiacchl. 6
[IpsiMble M MJIOCKOCTH B TPOCTPAHCTBE. 13
ITapannenbHOCTh MIOCKOCTEN 11
[lepneH MKy ISIPHOCTH NPSIMBIX M IJIOCKOCTEH 14
MHOrorpaHHUKH. 14
BekTopsl B mpocTpaHCcTBE 7
000061aroIee MOBTOPEHUE 3
BepositHocTh U cTaTHcTHKA. PaGoTa ¢ JaHHBIMH 7
DneMeHTbl KOMOWHATOPUKH, CTATUCTHKH U TEOPHH BEPOSITHOCTEH. 7
HToro 175




11 kaace

TewMma. KonunuectBo yacos
AJiredpa M HaAYaJ1a aHAJIN3A 97
[loBTOpEHHE. 12
[TpousBoanas 30
IlepBooOpasHas U MHTErPall. 8
YpaBHeHus U HepaBeHCTBa. CHCTEMbl YpaBHEHHI M HEPABEHCTB. 33
Ob6o06maroree MOBTOPEHHE Kypca anreOps!l v Hadan aranm3a 3a 10-11 kiacc. 14
I'eomeTtpus 60
MeToj KOOpAMHAT B IPOCTPaHCTBE. [IBIKEHHE. 18
Tema n moBepxHocTy BpameHus. L{unmmHap, KoHyC, map. 15
OOBEMBI Tel. 17
O6o061maroniee moBTopeHue Kypca reomerpun 10-11 xiacca. 10
BepoSiTHOCTL M CTATHCTHKA. 13
DJeMeHThl MaTEeMaTHYECKON CTATHCTUKH ,KOMOMHATOPHKH U TEOPUH 13
BEPOSITHOCTEM.
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