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HHOACHUTEJIBHAA 3AIIUCKA

[IporpaMma coctaBiieHa B COOTBETCTBUH:

1. ®epepanpubiM 3akoHOM OT 29.12.2012r. Ne273-®3 «0O6 oOpasoBanuu B Poccuiickoii
denepanuny;

2. DedepanvHbiM 20CYOAPCMBEHHLIM  00PA308AMENbHBIM CMAHOAPMOM CPeOHe20 (NONH020)
0bwe20 obpazosarnus, ymeepicoenHvim npuxkazom Munooprayxku Poccuu om17.05.2012 Noe413.

3. @denepallbHOTO TMEpPEYHsI YIeOHUKOB, PEKOMEHIOBAHHBIX WM JOIMYIICHHBIX K UCIOJIb30BAHUIO
B 00pa3oBaTesIbHOM Mpoliecce B 00pa30BaTEIbHBIX YUPEKICHUSX.

4. TlpumepHoli o00pa3oBaTeIbLHON MpOTrpaMMbl CpeAaHero oOmiero oobpa3oBanus (om00peHa
peuieHreM (enepanbHOro y4eOHO-METOANYECKOT0 OOBEAMHEHHS 1O 00ImeMy 00pa3oBaHUIO,
npotokod ot 28.06.2016 N 2/16-3)

5. OOIT COO MBOY «I'mmuasust Ne27¢ TatapcKuM s3bIKOM 00y4deHHs» BaxuToBckoro paiioHa
r.Kazanu

6. Asmopckoil npoepammori cpeone2o obujeco obpazosanus no ceomempuu oaa 10-11 kraccos,
paspabomannoti 8 coomsemcmeuu ¢ PI'OC COO. (I'eomempus. CoOopHux pabouux npoepamm.
10-11 «xnaccei. baszoeviii  u  yenyOneHHulll  YPOSHU:  Yueb.nocobdbue O yuumenell
obueobpasosamenvHuvlx opeanusayuii / cocm. T.A. Bypmucmposa. — M.: Ilpoceewenue, 2016).

Matematuueckoe 0Opa3oBaHHE WIPaeT BaXKHYIO POJb UM B MPAKTUYECKOW, U B JAYXOBHOH KH3HU
obmiectBa. IlpakThdeckas CTOpOHA CBs3aHa C CO3JaHHEM U TMPUMEHEHHUEM WHCTPYMEHTApUS,
HEOOXOMMOTO YEJIOBEKY B €ro MPOAYKTHUBHOM JI€ATENbHOCTH, IyXOBHas CTOpOHA — C
WHTEJUICKTYaJIbHBIM Pa3BUTHEM 4YeJIOBeKa, (OpMHpOBAHMEM XapakTepa W O0Omel KyiabTyphl. bes
KOHKPETHBIX 3HAHMM 1O MaTreMaTHKe 3aTpyJHEHO IIOHMMaHUE MPUHLMUIIOB YCTpPOWCTBA U
WCIIOJIb30BaHUSI COBPEMEHHOW TEXHUKH, BOCIIPUATUE M MHTEPIIPETAIls Pa3HOOOPa3HOM COLUAIBHOM,
SKOHOMMYECKOM, MoMuTHYecKor wuHpopmanuu, ManodPp¢deKTHBHA TOBCETHEBHAS MpaKTUYECKas
JEATEeNIbHOCTh. KaKIOMy YeIOBEKY B CBOEH >KM3HM NPUXOJIUTCS BBINOJHATH PAaCyYEThl, YHUTATh
nH(pOpMalIKIO, MPEACTABICHHYI0 B BUAE TaONHIl, Iuarpamm, rpadukoB, TOHMMATh BEPOSITHOCTHBIN
XapakTep CIyYalHBIX COOBITHI, COCTABIATH HECIOXKHBIE aTOPUTMBI U Ap. M3yuenne gaHHOTO Kypca
3aBepiiaer (OPMUPOBAHHME IIEHHOCTHO-CMBICIIOBBIX YCTAaHOBOK U OpHEHTAllMd YydYalluxcsl B
OTHOIIIEHWH MaTeMaTHYECKUX 3HAHUN U TPOOJIEM WX HUCIIONB30BAHUS B paMKax CPEIHEro OOIIero
obpazoBanus. Kypc coco6cTByeT pOpMUPOBAHUIO YMEHHS BHAETh U MOHUMATh WX 3HAYMMOCTH JIJIS
Ka)XJIOTO YeJIOBEKa HE3aBUCUMO OT €ro Mpo(ecCHOHAIIbHON eITeIbHOCTH; YMEHHS pa3indaTh (aKkThl
M OLEHKH, CPaBHUBATH OLICHOYHBIE BBIBOJABI, BUAECTh HX CBS3b C KPUTEPUSMH OLICHOK U CBS3b
KPUTEPUEB C OINPEICIEHHON CHUCTEMOM IIEHHOCTeH. B 1mKkone mareMarhka CIyKHT ONOPHBIM
MPEIMETOM JUI U3YUEHUSI CMEKHBIX TUCIUIIINH.

Ienp ocBoeHust mporpamMmbl yriIyOJIEHHOTO YPOBHS: 0O€CleYeHHEe BO3MOXKHOCTH
YCIENTHOTO MPOJOHKeHHsT 00pa30oBaHUSl IO CIHEHUANTBHOCTSM, CBS3aHHBIM C TMPUKIATHBIM
WCIIOJb30BAHUEM MAaTEMATHKH, a TaK € OCBOCHHE IPEIMETa Ha BBICOKOM YPOBHE IS
CEpbE3HOr0 HM3yYEHUS] MaTEeMaTHKH B By3€ U OOpeTeHHE MPAaKTUYECKHMX YMEHHH M HaBBIKOB
MaTEeMaTUYECKOr0 XapakTepa, HEOOXOIUMBIX JIJIsl YCIIEITHOM MPO(PECCHOHAIBHON IeATETbHOCTH.

[Iporpamma ompenensieT psan 3ajad, perieHHE KOTOPHIX HAIMPaBIECHO HA JOCTHKEHHE OCHOBHBIX

1eei MaTeMaTHYeCKOro o0pa3oBaHuUs:

® TpUOOpETeHHE MAaTEeMAaTHYCCKUX 3HAHUA U YMEHUH;

e OBJIaJieHHE 00OOIICHHBIMH CTIOCOOAMH MBICIUTEIBLHOM, TBOPUYECKOMN JACATEIHHOCTEH;

® OCBOGHHME KOMIETEHIMH (yuyeOHO-IIO3HABATEIbHON, KOMMYHUKAaTUBHOM, peQIIeKCUBHOM,
JTUYHOCTHOTO CaMOPa3BUTHSI, IEHHOCTHO-OPUEHTALIMOHHON) ¥ MPO(EeCCHOHAIBHO-TPYIOBOTO BBIOOpA.
Pemenue Ha3zBaHHBIX 3a/1a4 0OECTICYUT OCO3HAHUE MIKOJILHUKAMH YHUBEPCATHPHOCTH MaTEMAaTHIECKUX
Croco00B MO3HAHUS MUPA, YCBOCHHE MaTeMaTUYECKHX 3HAHWM, CBA3€H MAaTeMaTUKHU C OKPYKarolei
NEUCTBUTENBHOCTRIO W € JAPYTMMH  IIKOJBHBIMA  TpEAMETaMH, a TaKkKe JHUYHOCTHYIO
3aMHTEPECOBAHHOCTh B PACIIMPEHHUH U YTIyOJICHUH MaTEMaTHUECKUX 3HAHUH.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS KYPCA MATEMATHUKA

I/I3yquI/Ie MaTéMaTHKU B CTaleefl mKoae AaéT BO3MOXKHOCTb JOCTHKCHUS
06yanOH.[I/IMI/ICSI CJICAYIOIUX PC3YJIbTATOB.

JInuHoOCTHBIE:

1) bopmynupoBanue #u OOBSICHEHHE COOCTBEHHOM TO3MLIMU B KOHKPETHBIX CHUTYaIUsX
OOIIIECTBEHHON JKM3HUM HA OCHOBE I[IOJIyYEHHBIX 3HAHUH C MO3MLUMU HOPM MOpaIM U
00I11eYeTOBEYECKUX [IECHHOCTEH, MpaB U 0053aHHOCTEN IpakJIaHIHA

2) chOpMHPOBAHHOCTb MHUPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayKd; KPUTUYHOCTb MBILIUIEHUS, YMEHHE paclO3HaBaThb JIOTUYECKU HEKOPPEKTHBIE
BBICKa3bIBaHUS, OTIMYATh TUIIOTE3Y OT (haKTa;

3) rOTOBHOCTH M CIIOCOOHOCTb BECTH JHAJIOr C JPYIMMHU JIIOJBMH, JOCTUIaTh B HEM
B3aMMOIIOHMMAaHUS, HAXOAUTh OOIIKME LIEIH U COTPYIHUYATh IS UX TOCTHXKEHUS;

4) HaBBIKM COTPYJHHMYECTBA CO CBEPCTHUKaMH, AECTbMHU MJIQJILIET0 BO3PacTa, B3pOCIBIMU B
00pa30BaTebHOM, OOIECTBEHHO IOJIE3HOM, Y4EOHO-UCCIEA0BATEIbCKOM, MPOEKTHON U JAPYruX
BUJAX JIEATEIBbHOCTH;

5) TOTOBHOCTP ¥ CIIOCOOHOCTH K 00pa30BaHMIO, B TOM YHCJIE CaMOOOPa30BaHUIO, HA IPOTSHKEHUH
BCEH KU3HU; CO3HATEIbHOE OTHOLICHHE K HEMPEPhIBHOMY 00pPa30BaHUIO KaK YCJIOBHUIO YCIEIIHOM
poeCCHOHAIBHON U OOIIECTBEHHOM JCSITEIIbHOCTH;

6) SCTETHMUYECKOE OTHOIIEHHWE K MHUPY, BKIIOYAs SCTETHKY ObITa, HAYYHOTO M TEXHHYECKOTO
TBOPYECTBA;

7) OCO3HAHHBIH BBIOOp OyIyIIeH NpodeccHr W BO3MOXKHOCTEH peanu3alid COOCTBEHHBIX
KU3HEHHBIX IUIAHOB; OTHOIIEHUE K MPO(ECCHOHAIBHOMN NeATEIbHOCTH KaK BO3MOXKHOCTH y4acTus
B PEIICHUH JINYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIMICHAIIMOHAIBHBIX MPOOIIEM.

MeTal’lpe)IMeTHbIe:

1) HaxoAWTh W H3BICKAaTh WH(POPMALMIO B PA3JIMYHOM KOHTEKCTE; OOBSACHATH U OIKCHIBATH
SBJICHUSI HA OCHOBE IOJIyY€HHOH MH(OpMalNK; aHATU3UPOBATh U MHTEIPUPOBATH MOJIYYEHHYIO
uHpopmanuio; (opMyIHpOBaTh NpPoOJIEMy, HHTEPHPETHPOBATh M OLEHUBAaTHL €€; JenaThb
BBIBO/IbI, CTPOUTH IIPOTHO3BI, IPEAJIAraTh MyTH PEIICHUS;

2) yMEHHE CaMOCTOSTEIBbHO ONPENesITh [EeMH JCeSITENbHOCTH ¥ COCTaBISTh  IUIaHBI
JESTEIbHOCTH;  CaMOCTOATEIbHO  OCYIIECTBIISATh, KOHTPOJIMPOBATb U  KOPPEKTUPOBATH
JESATEIBHOCTD; UCIOJIb30BaTh BCE BO3MOKHBIE PECYPCHI JUIsl TOCTHKEHUS NTOCTABIEHHBIX LEJIEH U
peanu3alyy MIaHoB JAesITeIbHOCTH; BBIOUPATh YCIEIIHbIE CTPATETUH B PA3JIUYHbBIX CUTYaIUAX;

3) yMmeHHWe MNPOAYKTHBHO OOIMIATHCS H B3aMMOJCHCTBOBATH B IPOILECCE COBMECTHOM
JeSTeIbHOCTH, YYUTHIBATh MO3UIUH JAPYTUX YUYACTHUKOB JAEATEIbHOCTH, 3PPEKTUBHO pa3peuiaTh
KOH(JIUKTBI;

4) BiajJcHUWE HAaBbIKAMU TI03HABATENLHOW, Y4YEOHO-MUCCICIOBATEIBCKOW M MPOSKTHOM
NEeSTeIbHOCTH,  HaBbIKAMU  pa3pelieHus MNpodiieM; CHOCOOHOCTP W TOTOBHOCTh K
CaMOCTOSITEIbHOMY TIOUCKY METO/I0B PELLEHUS MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO

Pa3IMYHbIX METOJOB IMO3HAHUS;

5) TOTOBHOCTP MW CIOCOOHOCTH K CaMOCTOSTEIBHON HH(POPMAIMOHHO-I03HABATEIBHOM
NeSITeIbHOCTH, BKIJIIOYAs YMEHUE OPUEHTHPOBATHCS B Pa3IMYHBIX HCTOUYHUKAX HH(OpMAIH,
KPUTHYECKH OIIEHHBAThb M WHTEPIPETUPOBATh HMH(OpPMAIMIO, MOJyYaeMyl0 W3 pa3INdHbIX
HCTOYHUKOB;

6) yMeHHe WHCIOJNB30BaTh CpeACTBA WH(POPMAIIMOHHBIX ¥ KOMMYHHUKAIIMOHHBIX TEXHOJOTHH
(manee — UKT) B pemieHnrd KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3AallMOHHBIX 33Jad C
colOuto/iIeHreM TpeOOBaHUM HIPrOHOMUKHU, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI, pecypcocOepeKeHus,
MPABOBBIX U 3TUYECKUX HOPM, HOPM HH(POPMALIMOHHON O€30MMaCHOCTH;

7) BIafieHue S3BIKOBBIMU CPEICTBAMH — YMEHHE SICHO, JIOTHYHO M TOYHO M3JIaraTh CBOIO TOYKY
3peHus, UCII0JIb30BaTh aJIeKBATHBIE S3bIKOBBIE CPE/ICTBA;



8) BilazieHue HaBBIKAMH MO3HABATEIHLHON PE(ICKCHH KaK OCO3HAHUS COBEPIAEMbIX JACHCTBUN U
MBICJIUTENIbHBIX MPOLIECCOB, UX PE3yJIbTATOB U OCHOBAHMI, TPAHHUIl CBOETO 3HAHUS U HE3HAHUS,

HOBBIX IMO3HABATCJIBHBIX 3a1a4 U CPEACTB UX NJOCTHIKCHUSA.

IIpenmeTHble pe3yJbTaThl:

Yriy01eHHbl ypOBeHb

«CucreMHO-TeopeTHYeCKHE Pe3yJIbTAThD)

Paszpnen I1. BeimycKHUK HAy4YHuTCS V. BbIyCKHHUK IOJYYHT
BO3MO’KHOCTb HAYYUThCS
Hean | s ycrenurHoro mpoIoiKeHUs: 00pa30BaHUS na obecneyenus 603mMoICHOCMU
O0CBOEH | [0 CIIEUUAIIBHOCTSM, CBSI3aHHBIM C IIPUKJIAIHBIM VCREWHO020 NPOOOINHCEHUS
us WCIIOJIb30BAHUEM MAaTEMaTUKHU 006pazosanus no CneyuarbHOCHAM,
npeam CBA3AHHBIM C OCYUieCmEIeHUemM
era HAYYHOU U UCCTIe008AMENbCKOU
OdesimenvHOCMU 8 0O1aCMU
MAMEMAMUKU U CMENCHBIX HAVK
Tpe6oBanus K pe3yjbTaram
Oneme | — CBOGOIHO ONEPHPOBATH' MOHATHAME: KOHEUHOE —  Hocmuoicenue pe3ynomamos
HmMbl MHOKECTBO, JJICMEHT MHOKSCTBA, II0JIMHOKECTBO, paszoena ll;
meopu nepeceyeHue, O0ObEIMHEHNE U PA3HOCTb MHOJKECTB, | —  onepuposams NOHAMUEM
u YHUCJIOBBIE MHOXKECTBA HA KOOPINHATHOM IIPSIMOI, onpeoeeHus, OCHOBHbLIMU BUOAMU
MHOIMC OTPE30K, UHTEPBAJ, IIOJIYUHTEPBAJ, IPOMEXKYTOK C onpeoeneHutl, OCHOBHbIMU BUOAMU
ecme u BBIKOJIOTOM TOYKOM, TpaguuecKoe NpeacTaBICHNE meopem,
mame MHOXXCCTB Ha KOOpHHHaTHOﬁ IIJIOCKOCTH, —  NOHUMAMmMb CYMb KOCEEHHO20
mamuu 3aJ1aBaTh MHOXKECTBA IEPCUNCICHUEM U doxazamenbcmea,
ecKou XapPaKTCPUCTHICCKUM CBOI\/’ICTBOM; — onepupoeams NOHAMUAMU
J102uKu OIIEPUPOBATh ITIOHATUAMU: YTBEPKIACHUE, CHYEeMHO20 U HeCcUemHo20
OTPHUIIAHWE YTBEPKICHHS, ICTUHHBIC U JIOKHBIE MHOJCeCmsa,
YTBEPKIACHHUS, IPUUUHA, CIEACTBUE, YACTHBIN —  npumensmb Memoo
Ciy4ai OOIIETO YTBEPXKIAECHHUS, KOHTPIIPUMED; Mamemamuyeckou UHOYKYuu 0is
MPOBEPATH NPUHAJIEKHOCTD AJIEMEHTA MHOXKECTBY; npogedeHUs: pacCyHcOeHULl U
HaXOJUTh MepeceueHne U 00beTMHEHNE MHOKECTB, 00Ka3amenbcme u npu peueHuu
B TOM YHCJIE TIPEJICTABICHHBIX IpapuuecKku Ha 3adau.
YUCJIOBOM MPSIMOM M HA KOOPAMHATHOM IUIOCKOCTH; | B nogceonesnoul scusnu u npu
MPOBOJUTH JI0KA3aTEJIbHBIE PACCYKICHUS ISt usyyeHuu Opyeux npeomemos:
000CHOBaHHUS UCTUHHOCTHU YTBEP)KIICHUH. —  UCNONb308aMb MEOPEeMUKo-

B nosceonesnoii orcusnu u npu usyyeHuu opyeux MHOIHCECMBEHHbIU A3bIK U A3bIK
npeomemos: JI02UKU OJisL ONUCAHUS PEANbHbBIX
KCMOJIB30BATh YHCJIOBbIE MHOKECTBA HA npoyeccos u s61eHul, npu
KOOPJMHATHOW MPsIMOM M Ha KOOPJMHATHOM peweHuu 3a0ay opyeux yueoHvix
IUIOCKOCTH JIJIsI ONMCAaHUs PEajIbHbIX MTPOLECCOB U npeomemos
SIBJICHUM;

MIPOBOJUTH J1I0KA3aTEJIbHBIE PACCYKICHHUS B
CUTYaLUsIX OBCEIHEBHOM )KU3HHU, IPU PELLICHUU
3a7a4 U3 JIPYrux MNpeaIMeToB
Yucna CB00OIHO ONEpUPOBATh MOHATHIMU: HaTypaibHOe | — Jlocmuodicenue pe3ynomamos

L 3)_IGCL " fajiee: 3HaTb ONPECACICHUC TIOHATHSA, 3HAThL U YMCTb 000CHOBBIBATH CBOMCTBA (HpI/I3HaKI/I, €CJIM OHHU GCTL)
TIOHATHSA, XapaKTECPU30BaATh CBA3U C APYT'UMHU NOHATUAMU, NPCACTABIIAA OAHO IMOHATHUE KaK YaCTh LEJIOCTHOI'O KOMILJIEKC A,
HCIOJIB30BaTh IIOHIATUE U €r0 CBOMCTBA Ipyu NpOBCACHNU paccyxc,ueﬂnﬁ, JA0Ka3aTeJIbCTB, pCHICHUM 3a4a4.
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u YHUCJI0, MHOKECTBO HATYPAJIbHBIX YHCEI, LIEN0E pazoena ll;
evipa YHCII0, MHOXKECTBO IIEJIBIX YHCEN, OOBIKHOBEHHAS €c80000HO onepuposams
JHceHun Ipo0b, AeCATUYHAS APOOb, CMEIIAHHOE YHCIIO, YUCTOBBIMU MHONCECTNBAMU NPU
palMoOHAIBHOE YUCIIO, MHOKECTBO PAllMOHATBHBIX peuteHuu 3a0a4;
YHUCCII, UPPALMUOHAIIBHOC YHCJIO, KOPEHDb CTCIICHU n, NOHUMAMb NPUYUNBL U OCHOBHbILE
JIEHCTBUTEIILHOE YHMCIIO, MHOXKECTBO uoeu pacuupeHus Yucio8oix
JICHCTBUTENbHBIX YUCET, TEOMETPUUECKAs MHOIICECMB;
HHTEPIPCTalUA HATYPAIbHBIX, LCIBIX, 61a0emb 0CHOBHLIMU NOHAMUSMU
palMOHAIBHBIX, IEHCTBUTEIbHBIX YUCEN; meopuu 0eUMOCHU NPU PeuteHu
— TIOHHMATh U OOBSICHATH PA3HUILY MEXKTY CMAHOAPMHBIX 340ay
MO3UIIMOHHOM 1 HEMO3UITMOHHOM CUCTEMaMu umemv 6az06vie NPeOCMasieHus O
3aIIACH YUCCII; MHOHCECMBE KOMNIEKCHbIX YUCE],
— MEepPEeBOAUTH YKCIIA U3 OJHOM CUCTEMbI 3alUCH Cc80OOOHO BLINOIHAMND
(cucTeMBI CYUCIICHNUST) B APYTYIO; modicoecmeertble
— JIOKa3bIBaTh W MCIOJIb30BATh MPU3HAKU JEITUMOCTH npeobpazosanus
CYMMBI U IIPOU3BEICHHUS IIPU BBITIOJIHEHUH MPULOHOMEMPUYECKUX,
BBIYKCIICHUH U PEILICHUH 3a/1a4, J102apu@dmMuiecKux, cmeneHHbix
—  BBIIIOJIHATH OKPYIJICHHE PAlMOHAIbHBIX U BbIPAINCEHULL;
HppallMOHATIBHBIX YUCEN C 33JIaHHON TOYHOCTHIO; énademsv opmynoii bunoma
— CpaBHUBATh JICUCTBUTEIIHHBIC YUCIIA PA3HBIMU Hviomona;
criocobamy; NPpUMEHSIMb NPU peuleHuu 3a0ay
— yHOpsA0YMBATh YKCIIA, 3AICAHHBIE B BUJIE meopemy 0 TUHEeUHOM
OOBIKHOBCHHOM U JICCATUIHON ApOOH, Ynca, npeocmasnenuu HOJJ;
3alMCcaHHbIC ¢ UCIIOIb30BaHUEM apU(PMETHIECKOTO NpUMEHAMb NPU PeuleHul 3a0ay
KBaJ[paTHOTO KOPHS, KOPHEH CTETeHH OOJIbIIe 2; Kumaiickyro meopemy 06
— Haxoautb HOJI u HOK pa3ubiMu cnocobamu u ocmamikax,
KCTOJIb30BaTh UX MPU PELICHUH 3a]1a4; NPUMEHAMb NPU PEuLeHUU 3a0ay
—  BBITIOJIHATH BBIYHUCIIEHUS U TPe0oOpa3OBaHUs Manyrwo meopemy Depma;
BBIPAYKEHHI, COIEPKAIMX JEHCTBUTEIbHbBIC YUCIA, YMemb 6bINOHAMb 3ANUCH YUCILA 6
B TOM YHCJI€ KOPHU HATYypaJIbHBIX CTEIEHEH; NO3UYUOHHOU CUCTEME CUUCTCHUSL;
—  BBITIOJIHATH CTaHAAPTHBIE TOXKIECTBEHHBIE NPUMEHAMb NPU PEuleHUU 3a0ay
peoOpa3oBaHus TPUTOHOMETPUUYECKUX, MeopemuKo-4uUciLo6ble (YHKYUU:
norapu(MHUUECKHUX, CTETIEHHBIX, UPPAIIMOHAIBHBIX YuCcno u cymma derumenetl,
BBIPKECHHI. @ynxyuro Dinepa;
NPUMEHAMb NPU peuleHuu 3a0a4
B noeceonesnotl scusnu u npu uzyyenuu Opyeux yenmuwie Opobi;
npeomemos: NpUMeHAmMb NpU peuleHuu 3a0ay
—  BBITIOJIHATH U OOBSICHATH CPAaBHEHUE PE3YIIHTATOB MHO2OWICHBL C OelicmeUmenbHbIMU
BBIYMCIICHUH MPU PEIICHUH TPAKTUYECKUX 3a]1a4, B U YenvbiMu Kodpguyuenmamu;
TOM YHUCII€ TPUOTUKEHHBIX BHIYUCIICHHM, 61A0CMb NOHAMUAMU NPUBOOUMbLL
HCIIONB3Ys pa3HbIE CIIOCOOBI CPAaBHEHHI; U HENPUBOOUMBILI MHO20ULEH U
— 3anuchIBaTh, CPABHUBATh, OKPYIJISTH UACIOBbIE NPUMEHSAMb UX NPU peuteHuu
JTAaHHBIE peabHbIX BEJIMYUH C UCIOJIb30BaHUEM 3adau;
Pa3HBIX CUCTEM U3MEPCHN; NpUMeHsAmMb NPU peueHuu 3a0ay
— COCTaBJIATh M OIIEHUBATh Pa3HBIMU CIIOCOOaMU OcHogHyio meopemy ancetpul;
YUCJIOBBIE BBIPAXKEHUS IIPU PELICHUU NpUMEHAMb NPpU peuenull 3a0au
MPAKTUYECKUX 33/1a4 U 3374 U3 APYTUX YIeOHBIX npocmetiuue Qynxyuu
HPEAMETOB KOMNJIEKCHOU NepeMeHHOU KaK
2eomempuieckue npeoopazo6aniisl
Ypasn | — CpoboaHo onepupoBaTh MOHATHIMH: ypaBHEHHUE, Jlocmuowcenue pezynibmamos
eHUA U HEPaBEHCTBO, PABHOCWJIbHBIE YPABHEHUSI U pasoena ll;
Hepage HEpPaBEHCTBA, YpaBHEHUE, SBISIONIECECS CIEICTBUEM 8000010 onpedensims mun u
Hcmea JIPYyroro ypaBHEHUs, ypaBHEHUS, PABHOCHIIBHbIE Ha 8bLOUP A MEMOO PeLUleHUs]




MHO€ECTBE, pABHOCUJIbHBIE TPE0Opa30BaHUs
YPaBHEHUMU;

pelarh pa3Hble BUIbl YPABHEHUN U HEPABEHCTB U
UX CHCTEM, B TOM YHCJIE HEKOTOPHIE YPABHEHUS 3-1
U 4-ii cTeneHei, APOOHO-paIMOHATILHBIC U
UPPaLMOHAIILHEIE;

OBJIAJIETh OCHOBHBIMH TUIIaMU IIOKA3aTEIIbHBIX,
Jorapu(pMHUUECKUX, UPPALIMOHATIBHBIX, CTETIEHHBIX
YPaBHEHHUH U HEPABEHCTB U CTAHJAPTHBIMHU
METOJaMH UX PELICHUHN U IPUMEHSATD UX IIpU
pEIIECHNN 3a/1a4;

IIPUMEHATH TeopeMy be3y K peleHnio ypaBHEHUH;
IIPUMEHATH Teopemy Buera miis perenus
HEKOTOPBIX YPAaBHEHMI CTEIICHU BBILLIE BTOPOH;
IIOHMMATbh CMBICII TEOPEM O PABHOCWIIBHBIX U
HEPaBHOCUJIbHBIX IPe0OPa30BaHUAX YPAaBHEHUH U
YMETh UX JI0KA3bIBaTh;

BJIa/IETh METOJIJaMU PEUICHHS YPABHEHUH,
HEPABEHCTB U UX CUCTEM, YMETh BBIOMPATh METO]T
pereHust 1 000CHOBBIBATb CBO BBIOOD;
HCIIOJIB30BaTh METOJ UHTEPBAIIOB JJIs PELICHUS
HEPABEHCTB, B TOM YHUCIIE€ JPOOHO-PALMOHAIBHBIX U
BKJIFOYAIOIIUX B ce0s1 UppaLlMOHAIbHbIE
BBIPAKCHMS;

pemaTh ajnredpanyeckue ypaBHEHHUs] U HEpPaBEHCTBA
U MX CHCTEMBI C ITapaMeTpaMu aaredpandyeckuM
rpaUyecKuM METOJaMH;

BJIAZICTh PA3HBIMU METOJAMHU J10KA3aTEJIbCTBA
HEPABEHCTB;

penaTh ypaBHEHMS B LENBIX YHCIIAX;

n300paxkaThb MHOXECTBA Ha IJIOCKOCTH,
3a/1aBacMble YpaBHEHUSIMH, HEPABEHCTBAMU U UX
CUCTEMaMU;

cBOOO/IHO UCMOJIb30BaTh TOXK/IECTBEHHBIE
npeoOpa3oBaHus NPHU PEIIeHU YpaBHEHUH 1
CUCTEM ypaBHEHUI

B nosceonesnoii orcuznu u npu usyyeHuu opyeux

npeomemos:

COCTaBJISITh U pellaTh YpaBHEHHUS, HEPABEHCTBA, UX
CUCTEMBI IPY PELIEHUH 33/1a4 APYTUX Y4eOHBIX
IIPEIMETOB;

BBITIOJIHATH OLIEHKY MPaBIONOA00Us Pe3yIbTaToOB,
MOJIy4aeMBbIX IIPU PEIICHUU PA3INYHBIX YPAaBHEHUH,
HEPABEHCTB U UX CUCTEM IPU PELIEHUH 3a4a4
JPYTUX y4eOHBIX MPEIMETOB;

COCTaBJIATh U PEIIATh YPABHEHUS U HEPABEHCTBA C
napaMeTpamy Ipyu pEeLIEHUH 3a/1a4 IPYTUX
y4eOHBIX IPEIMETOB;

COCTaBJIATh YPaBHEHHUE, HEPABEHCTBO MIIM UX
CHUCTEMY, OIMCHIBAIOIINE PEAIBHYIO CUTYaLUI0 WIH
MPUKIAHYIO 33/1a4y, HHTEPIPETUPOBATH
II0JIyYE€HHBIE PE3YJIbTATHI;

NOKA3aMeNbHbIX U
Jlo2apupmuyecKux ypasHenuti u
HepaseHcma, UppayuoHaIbHbIX
VpasHeHuli U HepageHcms,
MPULOHOMEMPULECKUX YDAGHEHULL
U HEepABEHCMS, UX CUCTEM;
€c80000HO pewiams cucmembl
JIUHEUHBIX YPAGHEHULL,

peuiamsb 0OCHOBHbIE MUNbl
VpasHeHuil U HepaeeHcmes ¢
napamempamu,

NpUMEHAMb NPU peueHuu 3a0a
Hepasencmea Kowu —
bynarxosckoeo, bepnynnu,

umems npeocmasienue o
HepaseHCcmeax mMexicoy CpeoOHUMuU
cmeneHHbIMU




UCIIOJIb30BaTh MPOrpaMMHBIE CPEICTBA MTPU
pELIeHNH OT/IENbHBIX KJIACCOB YpaBHEHUI U
HEPABEHCTB

Dyuky
uu

Brnaners noHATHAMU: 3aBUCUMOCTb BEJIMYUH,
(GyHKIMS, apTyMEHT U 3Ha4eHHE (PYHKIIUU, 00J1aCTh
OTIpeJIeJIEHUs] © MHOYKECTBO 3HAUCHHH (DYHKIINH,
rpaduk 3aBUCUMOCTH, TpaduK HYHKIIUH, HYJIHA
(yHKINHU, TPOMEKYTKH 3HAKOIIOCTOSIHCTBA,
BO3PACTaHHE Ha YUCIOBOM IPOMEXKYTKE, yObIBaHHE
Ha YHCJIOBOM IIPOMEXKYTKE, HanOOoIbIlIee U
HauMEHblIee 3HaYeHUe (PyHKIMHU Ha YUCIIOBOM
MIPOMEXYTKE, IepuoIruIecKas GyHKIHUs, TIEPHO,
YeTHas U HedyeTHast QyHKIUH; yMETb IPUMEHSTh
9TH MOHATHUS NPU PELICHUH 33/1a4;

BJIAJIETh OHATHEM CTENeHHAsA (DYHKLUS; CTPOUTH
ee rpaduK U yMETb IPUMEHATh CBOICTBA
CTETIeHHON (PYHKIIWU TPH PEIICHUH 33124,

BJIaJIeTh MOHATUAMU MOKa3aTesIbHas GyHKLUA,
HKCIIOHEHTA; CTPOUTh UX I'paMKU U YMETh
MPUMEHSTH CBOMCTBA NIOKA3aTENbHON (QYHKIMH TTpH
pelLIeHNH 3aa4;

BJIA/IETh MTOHATHEM Jorapudmuueckas QpyHKINs;
CTPOUTH €€ IrpaduK U yMETh IPUMEHSTh CBOMCTBA
norapupMuUecKoi GYHKIMH IPU PELIICHNH 3a/1a4;
BJIAJIETh MOHATUAMU TPUTOHOMETPUUECKUE
(GYHKLIMU; CTPOUTH UX TPaQUKH U yMETb
IIPUMEHSTH CBOMCTBA TPUTOHOMETPUUYECKUX
GyHKUMH TpU pelIeHny 3a1a4;

BJIa/IETh MTOHATHEM 00paTHasi PYHKIMS; IPUMEHSATh
3TO MOHSTHE MPU PEIICHUH 33]1aY;

MPUMEHSATH NIPH PELLICHUHN 3ajlad CBOMCTBA
(GyHKLIMH: 4eTHOCTh, EPUOJAUYHOCTb,
OTPaHUYEHHOCTH;

MPUMEHSTH MIPH PELLICHUH 3aj1ay NpeoOpazoBaHMs
rpaduKoB (PyHKIIHIA;

BJIa/IETh MOHATUSIMH YUCIIOBAs
MIOCJIEI0BATEIBHOCTD, apudmMeTnyeckas u
reOMEeTpHUUECKasl IPOrpeccust;

MIPUMEHSITH [IPU PELICHNUH 3a]]a4 CBOICTBA U
MPU3HAKU apUPMETUUECKON U FeOMETPUUECKON
IIPOrpeECCUi.

B nosceonesnoii orcusnu u npu usyyeHuu opyeux

VUeOHbIX NPeOMemos:

OTIPENIENIATH TI0 TpaprKaM 1 UCIIOIB30BaTh IS
peleHust MPUKJIAIHBIX 337a4 CBOMCTBA PeaIbHBIX
MIPOLIECCOB U 3aBUCUMOCTEN (Hanbompime u
HaMEHBIINE 3HAYEeHUS, TPOMEXYTKH BO3pacTaHUs
1 yObIBaHMS PYHKIIMH, TPOMEXYTKU
3HAKOIOCTOSIHCTBA, aCUMIITOTBI, TOUKH Ieperuoa,
MepUO U T.11.);

MHTEPIPETHPOBATH CBOWCTBA B KOHTEKCTE
KOHKPETHOM MPAaKTUYECKOH CUTYalUH;.
OIIpENIeJIATh O IpauKaM IpocTenne

—  Hocmuoicenue pesyromamos
paszoena II;

—  81a0emv NOHAMUEM ACUMNIMOMbl
U ymems e20 npuMeHsams npu
peuteHuu 3a0a4;

—  NPUMEHAMb MemoObl PeUeHUs]
npocmetiuux oOughgpeperyuantbHvIX
VPasHeHUll nep8ozo U 6Mopo2o
Nnopsi0Ko8




XapaKTEPUCTHKH MEPUOANICCKHUX MPOIIECCOB B
OHMOJIOTHH, SKOHOMHKE, My3bIKE, PAIHOCBS3H H JIP.
(ammuMTyQ, TEPUOT U T.11.)

Ineme Brnanetrs nonsitTuem 6eckoHeUHO yObIBaroIast Locmuoicenue pe3ynromamoe
HmMbl reoMeTpuyecKas IPOrpeccusi U yMETh IPUMEHATh pazoena I1;
mame €ro IPH PEIICHUH 33/1a4; Cc80000HO 811A0emb CIMAHOAPMHbIM
Mmamud OPUMEHSTh ISl peIICHUS 3a1a4 TCOPUIO IIPEICIIOB; annapamom mamemamuieckoz2o
€CKo20 BJIAJETH HOHATHUAMHU OECKOHEUYHO OOJIBIINE U ananu3a OJis 6bl4UCTeHUS
ananus OECKOHEYHO MaJTbI€ YHCIOBBIE NPOU3BOOHBIX (DYHKYUU OOHOU
a IIOCIIEA0BATEIBHOCTU U YMETh CPABHUBATH nepemeHHOl;
0ecKkoHeuHO OobIINe U OECKOHEYHO MaJlble C80000HO NpUMEHAMb annapam
I10CIIEI0BATEIBHOCTH; Mamemamuyecko2o aHanu3a o
BJIAJIETh MOHATUSAMU: IPOU3BOAHAS (DYHKINU B uccne0osanus hyHKYul u
TOUKE, IPOU3BOIHAS (DYHKIUY; nocmpoeHus 2paghuxos, 8 mom
BBIYMCIISITH IPOU3BOIHBIC DJIEMEHTAPHBIX (PYHKITUN yucne ucciedo6aHus Ha
M UX KOMOWHAIIHI; 6bINYKIIOCMDb,
UccienoBaTh PYHKIIMH HA MOHOTOHHOCTD U onepupoeams NOHAMUEM
SKCTPEMYMBI; nepeooopasHoll YyHKyuU 0
CTPOUTH TPaPUKH U IPUMEHSTh K PELHICHUIO 33]1ad, peuienus 3a0a4;
B TOM YHCJIE C IapaMETPOM; 081a0enb 0CHOBHbIMU C8E0EHUIMU
BIIA/IETh MOHATHEM KacaTelabHas K TpaduKky 00 unmezpane Hotomona—
(GYHKIIUU ¥ YMETh IPUMEHSTH €0 MPU PEeUICHUH Jleubnuya u e2o npocmeniuiux
3a/mad; NPUMEHEHUSAX,
BJIQ/IETh MOHATHSIMH IEPBOOOpa3Hast PyHKIIUS, onepuposame 6 CMaHOAPMHbLX
OIpEJICIICHHBIA HHTETPAI; cumyayusx npou3600HsLMU
npuMeHsTh TeopeMy Hororona—JIeiiOHuna u ee 6bICULUX NOPAOKOE;
CIICIICTBUS ISl PELICHUA 3a/1a4. ymemb npuUMenAms npu peulenuu
3a0ay c80lCMEa HeNnpepblGHbIX
B noeceownesnoti scusnu u npu uzyyenuu Opyeux pynryui;
yqe6Hblx npeaMemog; ymems NPpUMEHAMb Npu peuleHuu
peniaTh NpUKJIaJHbIC 33/1a4d U3 OUOJIOTHH, (PU3UKH, 3a0au meopemol Beiiepumpacca,
XHWMHH, S3KOHOMHUKHU U JPYTruX IpEeIMETOB, ymemb 6blNOJIHAMb
CBsI3aHHBIC C UCCJICAOBAHUEM XapaKTECPUCTUK npu5ﬂu9fC€HHbl€ 6bIHUCTIEHUA
TIPOIIECCOB; (MemoOobl pewieHus ypagHeHull,
MHTEPIPETUPOBATH ITOIYUYECHHBIE PE3YJILTATHI BLIYUCTIEHUS ONPEOeNeHHO0
unmezpana),
yMemb NPUMEHAMb NPUNONCEHUE
NPOU3BOOHOU U ONPEOeeHHO20
uHmezpana K pewlenuio 3a0a
ecmecmeo3HaHusl,
enadems NOHAMUAMU 8MOPAs
NPOU3BOOHAS, BbINYKIOCHLb
epaguxa yHKyuu u ymems
uccnedosams GYHKYUO Ha
6bINYKI0CMb
Cmam OnepupoBaTh OCHOBHBIMU OMUCATENbHBIMU Locmuorcenue pezynomamos
UCmuK XapaKTepUCTHUKAMU YHCIOBOTO HabOpa, MOHITHEM pazoena ll;
au reHepaibHasi COBOKYITHOCTh M BBIOOPKOH U3 Hee; umems npedcmasgierue o
meopu ONepHPOBATh IMIOHATHAMUA: 4aCTOTA U BEPOATHOCTh YeHmpanbHoU npeoenbHol
a COOBITHSI, CyMMa M ITPOU3BEJICHNE BEPOSITHOCTEH, meopeme;
6epoa BBIUHCIISTH BEPOSTHOCTU COOBITUI HA OCHOBE umMemsb npedcmasiieHue o
muocm nojAcyeTa 4yuciaa UCXO0H0B; 8b100POUHOM KOIPDDuyuenme
ei, BJIa/IETh OCHOBHBIMH MOHSATUSMU KOMOUHATOPUKH U KOppensiyuu u TUHEeUHo




J02UKa YMETh UX MPUMEHATH IIPU PEIICHUHN 33]1a4; pezpeccuu;
u — UMETh MpeACTaBIeHUE 00 OCHOBaX TEOPUU umemv npedcmaegieHue o
Komou BEPOATHOCTEM; Cmamucmu4eckux 2unomes3ax u
Hamop | — yMeTh IIPEACTABICHUE O TUCKPETHBIX U nposepke Cmamucmuieckoul
uKa HEMPEPBIBHBIX CITYYAUHBIX BEIMYMHAX U 2Unomesnbl, 0 CMAMuUCmuKe
pacrpeeneHus X, O HE3aBUCUMOCTHU CITy4alHbIX Kpumepusi u ee ypogue
BEJIMYMH,; SHAYUMOCIU,

— HMETh NPEJICTABIEHUE O MATEMAaTUYECKOM umMemsb npedcmasiieHue o Ces3u
0KMJAHUU U TUCTIEPCUU CITyYaWHBIX BEJIMYHH; IMIUPUYECKUX U MeOPemUecKux

— HWMETh NPEACTABICHUE O COBMECTHBIX pacnpeoenenuil;
pacnpeieIeHUs X CIy4aHbIX BEJIMYMH; umMemsb npedcmasiieHue o

— TIOHMMATh CyTh 3aKOHA OOJBIINX YHUCET U KOOUPOBAHUU, OBOUYHOL 3aNUCU,
BBIOOPOYHOT'0 METOIa U3MEPEHHUS BEPOSTHOCTEH; 080UUHOM Oepese;

— HMETH IPEACTABICHHE O HOPMAIbHOM 611a0emb OCHOGHBIMU NOHAMUAMU
pacnpe/eNe Uy U IPUMePax HOPMAJIbLHO meopuu 2paghos (2pagp, eepuiuna,
pacipeesieHHbIX CIy4allHbIX BEJIUYHH; pebpo, cmenenb 6epuiuibl, Nynb 6

— HMETb NIPEJCTABICHUE O KOPPEISILUYU CIIydaHbIX epacpe) u ymemo npumensime ux
BEJIMYNH. npu peueHuy 3a0a4,

umMemsb npeocmasieHue 0 0epesbsx

B noeceownesnotl scusnu u npu uzyyeHuu Opyeux U ymemo npuUMeHsams npu peuleHuu
npeomemos: 3a0ay;

—  BBIYUCJISITH WM OIEHUBATh BEPOSTHOCTU COOBITHIT 611a0emb NOHAMUEM CEAZHOCMb U
B PEAIbHOMN JKM3HH; ymemsb NPUMEHAMb KOMHOHEHMbl

— BBIOMPATh METO/IbI MOJIXOISAIIETO MIPEACTABICHUS 1 CEAZHOCMU NPU PeUeHUl 3a0ai;
O6pa6OTKI/I JTAHHBIX ymems 0CYUlecmeiams nymu no

pebpam, 06x00b1 pebep u sepuiut
epacgha;
umMems npedcmasienue 0o
UNEPOBOM U 2AMULILIMOHOBOM
nymu, umems npeocmasieHue o
MPYOHOCMU 3A0AYU HAXOHCOEHUS
2AMUTLIMOHO8A NYMU,
61a0emb NOHAMUAMU KOHEYHble U
cuemmbvle MHOMICECMEa U yMems ux
NPUMEHAMb NPU peuleHuU 3a0a4;
ymMemb NPUMEHSIMb Memoo
Mamemamuyeckol UHOYKYUU,
ymMemov npuMeHsAmsb NPUHYUN
Jlupuxne npu pewienuu 3a0ay
Texcm | — PemaTh pa3Hble 337a49H MOBBIIICHHOW TPYIHOCTH; Jlocmuorcenue pezynibmamos
oeble — aHaJIM3HMpOBATH YCIOBHUE 3a/1a4M, BHIOMPAThH pazoena |l
3a0auu ONTUMAIbHBINA METOL peuieHu 3a1a4u,

paccMaTrpuBas pa3JIMyHble METOBL;

— CTPOUTH MOJENb PELICHUs 3a1a4u, IPOBOJUTH
JIOKa3aTeJIbHbIE PACCYKIEHUS IIPU PELIECHUN
3a/1a4u;

— pemaTh 3a/1a4u, Tpedyromue nepedopa BapuaHToOB,
MIPOBEPKH YCIOBUH, BBIOOPA ONITUMAIILHOTO
pe3ynbTaTa;

— AHaJU3UPOBATh U UHTEPIPETUPOBATH MTOIYYCHHBIE
peleHus B KOHTEKCTe yCIOBHUS 3a7auHl, BEIOUpATh
peuieHus1, He IPOTUBOPEYAIE KOHTEKCTY;

— TEpPEeBOAMTH NPU PEHICHUH 3a/1a41 HH(POPMAIIHIO U3




OJTHOM (pOPMBI 3aITHCH B IPYTYIO, HCITOJIB3YS TIPH
HEO0OXOIMMOCTH CXEMBI, TAOIHIIBI, TpaduKH,
JarpamMMmel.

B nosceounesnoii orcuznu u npu usyueHuu opyaux

npeomemos:
peliath MPaKTUYECKUE 3aa9H U 3a/1a41 U3 IPYTHX
peIMETOR

T'eome
mpus

Brnanets reoMeTpuyecKUMU TOHATHAMH IPU
pelIeHUH 337124 ¥ MPOBEACHUN MaTEMaTUYECKIX
pacCyXIEHHUI;

CaMOCTOSITENTFHO (hOPMYITHUPOBATH ONPEACICHUS
reOMETPHUECKUX (DUTYP, BBIIBUTATH TUTIOTE3BI O
HOBBIX CBOMCTBaX M MPU3HAKAX F€OMETPUUECKUX
¢buryp 1 000CHOBBIBATH WJIN ONIPOBEPraTh UX,
0000111aTh UJIM KOHKPETU3UPOBATh PE3yJIbTaThl HA
HOBBIX KJlaccax (puryp, mpoBOJIUTH B HECIOKHBIX
cllyyasix Kiaccu(ukanuio GUryp no pasiuyHbIM
OCHOBAHHUSM;

HCCIIeI0BaTh YePTEKHU, BKIIOUask KOMOMHAIUN
¢buryp, u3BJIeKaTh, UHTEPIPETUPOBATH U
npeoOpa3oBhIBaTh HH(HOPMAIIHIO, TPEICTABICHHYIO
Ha yepTexax;

pemaTh 3a/1a4 TeOMETPHUECKOTO COJCPKAHNUS, B
TOM YHCJI€ B CUTYALUsIX, KOT/1a ITOPUTM PELICHUs
HE CJIeIyeT SIBHO U3 YCJIOBHS, BHIITOIHSATD
HE00XO0AUMBIE JJIS peLIeHUs 3a/1a41
JOTIOJTHUTEbHBIE TOCTPOSHHUS, UCCIIEI0BATh
BO3MOKHOCTh IIPUMEHEHUS TeOpeM U (HOpMYIT JUIs
peleHws 3a/1a4;

yMeTh (JOPMYIMPOBATH U JOKAa3bIBATh
reOMETPUUECKUE YTBEPKACHUS;

BJIQJICTh MOHITUSMHU CTEPEOMETPHH: TTPU3MA,
napaiesienure]l, MipamMua, TeTpadp;

UMETb MPEJCTaBICHHUS 00 aKCHOMaX CTEPEOMETPUU
U CIIE/ICTBUSX U3 HUX U YMETb IPUMEHSATh UX MPH
peIIeHIH 3a/1a9;

YMETh CTPOUTH CEYEHUS MHOT'OI'PAaHHHUKOB C
HCIOJIb30BAHUEM Pa3IMYHBIX METOOB, B TOM
YHCIIEe U METO/1A CIIEIOB;

UMETb MPEICTABICHHE O CKPEIMBAIOIINXCS
IPSIMBIX B IPOCTPAHCTBE U YMETh HAXOIUTH YTOJl U
paccTosiHuEe MEXIy HUMU;

MPUMEHSTH TEOPEMBI O MAPAJUIETLHOCTH MPSIMBIX U
TUTOCKOCTEH B MPOCTPAHCTBE MPH PELLICHUHU 3a7ay;
YMETh IPUMEHSTh MapalieIbHOE TPOSKTHPOBAHNE
111 1300paXkeHus Quryp;

YMETh IPUMEHSTH MEPIIEHANKYISIPHOCTH MIPSIMOH 1
TUTOCKOCTH TIPU PEIICHUH 3a]1a4;

BJIAJIETh MOHATUSMHU OPTOTOHAJILHOE
MIPOEKTUPOBAHNE, HAKJIOHHBIE U UX MPOEKIINH,
YMETh IPUMEHSTH TEOPEMY O TPeX
NEPIICHANKYIISIpax Ipyu pelIeHUH 3a/1a4;

Hmems npeocmasnenue 06
AKCUOMAMUYECKOM Memooe,
énaoemob NOHAMUEM
2eomempuiecKue Mecma moyex 8
npocmpancmee u ymems
NPUMEHSMb UX OIS PeULeHUS.
3a0ay;

YyMemb NPUMEHSIMb 015l PeUleHUs!
3004y c60OUCMEA NAOCKUX U
08YZPAHHBIX Y2l08, MPEXSPAHHO20
yena, meopemul KOCUHYCO8 U
CUHYCO8 OJIs1 MPeXePanHo20 yeud;
e1a0emsb NOHAMuUEM
NEePREeHOUKVISAPHOE CedeHue
APUMBL U YMEMb NPUMEHSIMb €20
npu peueHuu 3a0ay;

umemv npedcmasierue o
0B0LCIMEEHHOCIU NPABULbHBLX
MHO20CDAHHUKOB,

e1a0emsv NOHAMUAMU
YeHmpAaIbHOe U NAPALIENIbHOE
NPOEKMUPOBAHUE U NPUMEHMb UX
npu ROCMpoeHUulU ceveHull
MHO20SPDAHHUKOB MemOoOOM
npoeKyuii;

umemv npedcmasgierue o
paseepmie MHO20SPAHHUKA U
Kpamuaiiuiem nymu Ha
HOBEPXHOCIU MHO202PAHHUKA,
umMemsb npeocmasienue o
KOHUYECKUX CeYeHUAX,;

umemv npedcmasgieHue o
Kacaowuxcs chepax u
KOMOUHayuu mes 8paujenusi u
yMemb NPUMEHAMb UX NPu
peutenuu 3a0ay;

NPUMEHSMb NPU PeuleHuu 3a0a4
Gopmyny paccmosinus om mouxu
00 niaockocmit;

671a0emb PA3HbIMU CROCODAMU
3a0anusi NPAMOU YPAGHEHUAMU U
yMemb NPUMEHAMb NPU PeuleHUu
3a0ay;

NPUMEHSMb NPU PeuteHuu 3a0a4 u
ookaszamenbcmee meopem
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—  BIIQJICTh MOHATHSIMH PACCTOSTHUE MeX Ty hurypamu
B IIPOCTPAHCTBE, OO TEPIIEHANKYIISP IBYX
CKPEIIHUBAIOIINXCS MPSIMBIX U YMETh TPUMEHSTh UX
NIPH PEUICHUH 3a71ay;

— BJIAJIETh IOHATHUEM YTOJl MEXY MPSMOU U
IJIOCKOCTBIO U YMETh IPUMEHSATh €r0 IIPU PEIICHUU
3ajau;

—  BJIAJIETh MOHATUSMU ABYTPAHHBIN YTOJ, YToJl
MEXTy TUIOCKOCTSIMH, TIEPIICHIUKYIISIPHBIC
TUIOCKOCTH ¥ YMETh IIPUMEHSTh UX NIPU PEIICHUU
3ajay;

—  BIIQJICTh TOHATHIMH MIPU3MA, TApAJUICIICIIAIIC U
MPUMEHSTH CBOICTBA NapalIeIIeIHIIe A IPH
pElIeHUH 33]1aY;

—  BIIQJICTh TIOHSATHEM MIPSIMOYTOJIBHBIH
napauieJIeuIe]] ¥ IPUMEHSTh €ro IPU PEIICHUN
3ajad;

—  BIIQJICTh TOHATHSIMH TUPAMU/IA, BUIBI TUPAMUI,
AJIEMEHTHI MMPABUIIBHON THUPAMUIBI U YMETh
MPUMEHSTh UX NP PEIICHUH 33]1a4;

— HMETh NpeJCTaBICHUE O Teopeme Ditiepa,
MIPaBIWJIBHBIX MHOTOTPAaHHHUKAX;

—  BIIQJICTh TIOHSATHEM IUIOIIAINA TOBEPXHOCTEH
MHOTOI'PaHHHKOB U YMETh MPUMEHSTh €r0 MPH
pEIICHUH 33]1aY;

—  BIIQJICTh MOHATHSIMH TeJla BpaIleHus (LUIHHIP,
KOHYC, map u cepa), uX CCYCHUS U YMETh
MPUMEHSITh UX TIPY PEIICHUH 3a/1a4;

— BJIaJIeTh OHATUSAMU KacaTelbHbIE MPSIMbIE U
TJIOCKOCTH M YMETh IPUMEHSATH U3 TIPU PEIICHUN
3ajad;

— UMETh NMPEACTABIEHUS O BIIMCAHHBIX M OMUCAHHBIX
cdepax U yMeTh IPUMEHSATh UX NP PEIICHUN
3ajad;

— BJaJIeTh NOHATUAMU 00BEM, 0OBEMBI
MHOTOTPaHHHUKOB, TEJI BPAIIICHHS U IPAMEHSITH UX
MIpH pEIICHUH 33]1aY;

— WMETh MPEJICTABICHUE O Pa3BEPTKE UIUH/IPA U
KOHYCa, TUIOIIA,Td TTIOBEPXHOCTH IIJIUHAPA U
KOHYyCa, yMETh MIPUMEHSITh UX TPHU PEUICHUH 3a/1a4;

— WMETh MPeACTaBICHUE O TUIOMIAIU ChEPhl U YMETh
MPUMEHSITh €T0 TIPH PEIICHUH 3a7ad;

— yMeTh penaTh 3aa4u Ha KOMOWHAIIIN
MHOTOTPaHHUKOB ¥ TEJ BPAICHHUS;

— WMETh MPeJICTaBICHUE O TIOJOONU B TIPOCTPAHCTBE
¥ YMETh pelaTh 3a7a9i Ha OTHOIIEHHE 00BEMOB 1
IonIaiel MoBepXHOCTEH MOJ0OHBIX QUTYD.

B nogceonesnoil scuznu u npu uzyueHuu Opyaux
npeomemos:

—  COCTaBJISTH C MCIIOJIb30BAaHHEM CBOWCTB
T€OMETPHUYECKUX (PUTYP MAaTEMaTHUYCSCKHE MOJICTH
JUISL peIlieHus 3a7a9 MIPAKTUIECKOT0 XapakTepa u
3a]1a4 U3 CMEXHBIX JUCIUTUIMH, UCCIIEIOBATh

BEKMOPHBILL MEMOO U MEMOO
KOoOpouuam,

umMems npedcmasieHue 0o
axkcuomax oovema, npuUMeHsms
Gopmynvt 00beMmos
NPSAMOY20IbHO20
napanienenuneod, NPU3Msl U
nUpamMudvl, mempas’opa npu
peutenuu 3a0ay;

NPUMEHAMb meopembl 00
OMHOULEHUSX 0OBbEMO8 NpU
peutenuu 3a0ay;

NPUMEHAMb UHmMe2pa OJisl
BbIUUCTIEHUSI 00bEMO8 U
nosepxHocmeti mei 8paujeHus,
BbIUUCTICHUSL NIOWAOU
cghepuueckozo nosica u 0dvema
wapoeozo cnosi;

umems npeocmasienue o
OBUIICEHUAX 8 NPOCMPAHCMEBE:
napaieibHoM nepeHoce,
CUMMeMPUU OMHOCUMETbHO
NIAOCKOCMU, YeHMPATbHOU
cuMMempuu, n08opome
OMHOCUMENbHO NPIMOT,
BUHMOBOLL CUMMEMPUL, YMemb
NPUMEHSMb UX NPU PEUeHUU
3a0ay;

umemyv npedcmasgierue o niouwaou
OPMOCOHANILHOU NPOEKYUU;
umems npedcmasienue o
MpPexespanHoM U MHO20SPAHHOM
yene u npUMeHsAmMyb CE0LCmed
NIOCKUX Y2TI08 MHO2O2PAHHO20
Vena npu peweHuu 3a0ay;
umemsb npeocmasiienus o
npeobpazosanuu noooous,
2oMomemuu u ymems NpUMeHsImMb
UxX npu peuwtenuu 3a0a4;

yMemb peuwams 3a0ayu Ha
NIOCKOCMU MEMoO0amu
cmepeomempuu;

yMemb NpUMeHsAmsb QOopMyiibl
00beM08 npu peueHulU 3a0ay
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MOJIy4E€HHbIE MOJIETIM U UHTEPIPETUPOBATH
pe3ysabTaT

Bexmo BnageTe noHATUAMH BEKTOPHI U UX KOOPANHATHIL; —  Hocmuoicenue pe3ynomamos

poru YMETh BBHITIOJIHSTH OTEpaIliy HaJl BEKTOPaMHU; pasoena ll;

Koopo HCIIOJIB30BAaTh CKAISIPHOE IPOU3BE/ICHHE BEKTOPOB | —  HAXOOUMb 00bem

unam MPY PENIEHUH 3a/1aY; napanieienuneda u mempa’opa,

bl 6 MPUMEHSTH YpaBHEHHE TUIOCKOCTH, (hopmyiry 3A0aHHbIX KOOPOUHAMAMU CBOUX

npocm PacCTOSIHUS MEKIY TOYKaAMH, ypaBHEHHE Cepsl 6EPULUH,

pancm NIPY PEIICHUH 3a/1a4; —  3a0aeambo NPAMYIO 8

e MPUMEHSTh BEKTOPBI U METOJI KOOPAWUHAT B npocmpancmee;,

MIPOCTPAHCTBE MPU PELICHUH 3a7a4 —  HAX00UmMb paccmosiHue om moyKu
00 NI0CKOCMU 8 cucmeme
KOOpOuHam,
—  HAxXo0umv paccmosiHue mexicoy

CKPeuUBaOWUMUCS NPAMBIMU,
3A0aHHBIMU 8 CUCmeMe
KOOpOuHam

Hcemop VmeThb mpeacTaBicHe O BKIIAIE BbIIAOIIUXCSI Jlocmudsicenue pezynrbmamos pasoena

us MaTeMaTHKOB B Pa3BUTUC HAYKH; I

mame IIOHUMATh POJIb MATEMATUKH B pa3BuTUM Poccuu

Mamux

u

Memo Hcnonb30BaTh OCHOBHBIE METO/IBI JOKA3aTENbCTBA, | — Jlocmuoicenue pe3yiomamog

obl MIPOBOMTH TOKA3aTEIHCTBO U BBIOIHSTH pa3zoena ll;

mame OIPOBEPIKEHUE; —  npumeHsmb MamemamuiecKue

Mamuk MNPUMCHATh OCHOBHBIC METO/IbI PCIICHUS 3HAHUS K UCCTIEO008AHUIO

u

MaTeMaTHYeCKHX 3aj1ay;

Ha OCHOBE MaTeMaTHYECKUX 3aKOHOMEPHOCTEN B
MIPUPOJIE XapaKTEPU30BaTh KPACOTY U COBEPIIEHCTBO
OKPYKArOIIero MUpa U MPOU3BEICHHUIN UCKYCCTBA;
MIPUMEHSTH POCTENUIINE POTPAMMHBIE CPEJICTBA U
AIEKTPOHHO-KOMMYHHUKAITHOHHBIE CUCTEMBI TIPH
pElIeHnH MaTeMaTHYeCKUX 33]1a4;

TOJIB30BATHCS MTPUKIIAITHBIMU POTpaMMaMH 1
MPOrpaMMaMU CUMBOJIBHBIX BBIYMCIICHUHN ISt
WCCIIE/IOBAHUS] MATEMATUYECKHX 00BEKTOB

OKpYIHCAIOUIeco MUpa
(moodenuposarue GusuiecKux
npoyeccos, 3a0ayu IKOHOMUKU)

Cucrema OLleHKH JOCTHKEHHS IVIAHMPYEMbIX pe3yJibTaTOB
OneHka 00pa30BaTENbHBIX TOCTHKEHUN 00YJaIOLIUXCsl OCYLIECTBISETCA B pAMKaxX BHYTPeHHel
OlleHKH 00pa30BaTeNbHOM OpraHN3aluy, BKIIYAIOIIENH pa3InyHble OLICHOYHbIE MPOIIeTyphl
(craproBast TMarHOCTHKA, TEKYIAs U TeMaTH4ecKas OlIeHKa, HOPT(OINO0, IPoIeypbl BHYTPEHHETO
MOHHTOPHUHTA 00pa30BaTeIbHBIX JOCTHXEHH, MPOMEKYTOUHAA> ¥ HTOTOBAS ATTECTAIINH
o0yyaromuxcs), a TaKXke Mpoleyp BHeIIHeH OlleHKH, BKIIIOYAOIIEeH rocy1apcTBEHHYIO HTOTOBYIO
aTTeCTaIIO®, He3aBUCHMYIO OLIEHKY KaueCTBa MOATOTOBKH 00YJaIONINXCA* 1 MOHUTOPHHTOBEIE
UCCIIEeI0BAaHHSI MyHULIMTIAIEHOTO, PErHOHAIBHOTO U (peIepalbHOTr0 YPOBHEH.

COAEPXAHUE KYPCA 10 -11 KJIACCA

2 OcyecTBIsETCS B COOTBETCTBHY €O cTaThell 58 MenepanbHoro 3akona «06 o6pasosannu B Poccuiickoii ®eeparum».
3 OcymecTBsieTCS B COOTBETCTBHY €O cTaThel 59 MenepanbHoro 3akona «O6 06pazosannu B Poccuiickoii Menepammm.
# Ocy1ecTBIsAETCS B COOTBETCTBHY €O cTaThel 95 MenepanbHoro 3akona «O6 o6pazosanuu B Poccuiickoii Mepeparmm.
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Auire0pa 1 HayaJIa aHAJIU3A

HOBTOpGHI/Ie. PemeHHe 3a4a4 C HUCIIOJIb30BAHHUEM CBOﬁCTB YHUCCII U CUCTEM CUMCIICHUA, ACTIUMOCTHU,
JIOJIEN W YacTeu, MpOLIEHTOB, MOyJIeH uKcen. Pemenne 3a1ad ¢ HCIOJIb30BAHUEM CBOMCTB CTENIEHEN U
KOpHEH, MHOTOYJICHOB, MPeoOpa3OoBaHWNl MHOTOYICHOB H JIPOOHO-PAIIMOHANBHBIX BBIPAKEHUH.
Pemrenue 3amau ¢ ucnonpb30BaHUEM TI'PalyCHOM MephI yria. Moysib 4Kciia U €ro CBOMCTBa. Pemenue
3a/la4 Ha JIBIDKCHHUE M COBMECTHYIO pabOTy, CMECH M CIUIABBI C MOMOIIBIO0 JTUHEHHBIX, KBAJIPATHBIX U
JIPOOHO-pallMOHATBHBIX YPAaBHEHUM U MX CHCTeM. PelieHne 3a/1a4 ¢ MOMOIIBIO YHCIOBBIX HEPABEHCTB
Y CHUCTEM HEPaBEHCTB C OJTHOW NMEePEeMEHHOH, C IPUMEHEHNEM U300paKEHHS YUCIIOBBIX TIPOMEKYTKOB.
Pemenue 3amga4 ¢ MCMOIB30BaHUEM YHCIIOBBIX (YHKIIMK U UX rpadukos. Vcrnonb3oBaHue CBOWCTB U
rpa@uKOB JIMHEWHBIX W KBaJIpPaTHYHBIX (PYHKIMHA, OOpaTHOW NPONOPLIHUOHATBHOCTH W (PYHKITUH

y:\/; . I'padudeckoe pemieHne ypaBHEHHH ¥ HEpaBEHCTB. lcroiib30BaHHWE oOmepanuid Hal

MHOXKECTBAaMU WU BbICKa3bIBaHUsAMU. lcronb3oBaHuEe HEPaBEHCTB M CHUCTEM HEPABEHCTB C OJHOM
MEPEMEHHOH, YUCIIOBBIX MMPOMEXKYTKOB, UX 00bEIMHEHUN U nepecedeHuil. [[pumenenue npu pereHuu
3aa4 CBOMCTB apU(PMETHYECKOH M TeOMETPUYECKOM MpOrpeccuu, CyMMHUpPOBaHHUA OECKOHEYHOH
CXOZSIIENCS TEOMETPUUYECKOMN POTPECCHUH.

MHoxecTBa (4HUCIIOBBIE, T'€OMETpUYECKUX GUryp). XapakTepUCTHUYECKOE CBOMCTBO, 3JEMEHT
MHOXECTBa, IIYyCTO€, KOHEYHOe, OeCKOHeuHOe MHOXKecTBO. CrnocoObl 3aJaHusi MHOXECTB
ITonmHOXkecTBO. OTHOLIEHWS NPUHAUISKHOCTH, BKJIIOYEHMs, paBeHcTBa. Onepauuu  Hax
MHOXecTBaMu. Kpyru Ditnepa. Koneunrie 1 6eCKOHEUHBIE, CYETHBIE U HECUETHBIE MHOYKECTBA.
VicTuHHBIE W JIO)KHBIE BBICKA3bIBAHMs, ONEpallMy HaJl BBICKA3bIBAHUAMU. Aneebpa 6ulcKa3vl8aHUl.
CBs13b BbICKa3bIBaHUI C MHOXKE€CTBaMU. KBaHTOPBI CyIIECTBOBAHUS U BCEOOIIHOCTH.

3akoHbl JOTHKU. OcHosHble no2udecKue npaeuna. PerieHue JOrMyecKux 3ajad C MCIOJb30BaHUEM
KpYyroB Diepa, 0CHOBHbIX JI02UUECKUX NPAGUIL.

Ymo3zaximouenns. OOG0CHOBAaHUS U J0KA3aTENIbCTBO B MaTeMaTuke. Teopembl. Buabl MaTemMaTnyeckux
YTBEpXKAEHUH. Buowl oOokazamenvcme. Mamemamuueckas uHOyKyus. Ymeepowcoenus: obpamuoe
OaHHOMY, NPOMUBONONIOJNCHOE, 00pamHoe NpPOMUONoN0NHCHOMY Oannomy. IlpU3HaK M CBOMCTBO,
HEOOXOMMBIC U IOCTATOYHBIE YCIIOBHSL.

Ocnosnas meopema apugmemuxu. Ocmamku u cpasnenus. Aneopumm Eexnuoa. Kumaiickas
meopema 06 ocmamxax. Manas meopema Depma. Q-uunvie cucmemvl cuucienus. PLynkyus iinepa,
YUCIO U cymma oenumerneti HamypaibHO20 YUCA.

Panuannas mepa yria, TpUrOHOMETpUYECKass OKPYKHOCTh. TpuUroHomeTpuyeckue GyHKIUU YUCEN U
yrioB. POpMynbl NPUBEACHUS, CIOXKEHHUS TPUTOHOMETPUYECKUX (YHKUMH, (HOpMyIbl JABOHHOIO U
MOJIOBUHHOTO apryMmeHTa. [IpeoOpa3oBaHure CyMMBbI, pa3HOCTH B MIPOU3BEIEHNE TPUTOHOMETPHUUECKHUX
¢byHKUIMH, 1 HAOOOPOT.

Hynmu @yHkuMM, mpomMexyTKu 3HaKOIOCTOSHCTBA, MOHOTOHHOCTh. HamOomblnee M HauMmeHbllee
3HayeHue GQyHkuuu. Ilepuoguueckue (yHKIMM M HauMMEHBIIMHM mepuoj]. YeTHble M HeYeTHbIe

bynkuuu. Qynkyuu «OpobHas yacme yuciay Y = {X} u «yenas yacmo yuciay Y = [X] .

Tpuronomerpryeckre (GyHKIMH YHUCIOBOrO aprymeHta Y =COSX, Yy =sSinx, y=tgx, y=ctgx.
CBoiicTBa U rpa)K1 TPUTOHOMETPUUIECKUX (PYHKIIUI.

OOpaTtHble TpuUroHomeTpuyeckue (QyHKIMU, WX TJIaBHbIE 3HAUEHUs, CBOICTBA U TIpauKU.
Tpuronomerpuueckue ypaBHeHus. OOHOpPOIHBIE TPUTOHOMETPUYECKHE YypaBHEHMs. PemieHune
MIPOCTEUIINX TPUTOHOMETPUYECKUX HEPaBeHCTB. I[Ipocreiimme cHCTEMBI TPUTOHOMETPUYECKUX
YPaBHEHHUH.

CreneHb ¢ JACUCTBUTENBHBIM TIOKa3aTesieM, CBOWCTBa cTeneHu. [Ipocreiiiine mokazaTeabHbIE
ypaBHEHHUs U HepaBeHCTBa. [lokazarenbHas QyHKIMS U ee cBoiicTBa U rpaduk. Yucno € u GpyHKus
y=e".

Jlorapudm, cpoiictBa norapudma. Jlecsatnunslii u HarypanbHbld Jorapudm. IIpeoOpazoBanue
norapu@muueckux BbipakeHuH. Jlorapupmuyeckue ypaBHeHUs M HepaBeHcTBa. Jlorapudmmuueckas
(GyHKIMS U ee CBOWCTBA U IpaduK.

Crenennas ¢GyHKIMS U ee cBoicTBa U rpaduk. ppannoHaibHble ypaBHEHHUS.
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[lepBuuHbIE TpPENCTaBICHUS O MHOXECTBE KOMIUIEKCHBIX 4YHCeN. /Jlericmeusi ¢ KOMNJIEKCHbIMU
yucramu. Kommnnexcno-conpsicennvie uucna. Mooyne u apeymenm uucna. TpueoHomempuueckas
Gopma komniexcnozo uucia. Pewenue ypasHeruti 8 KOMIJIEKCHbIX YUCTAX.

Metox WHTEpBaJOB JUIs pelieHus HepaBeHCTB. [IpeoOpa3oBanus rpadukoB (YHKIMNA: CIIBUT,
YMHOXKEHUE Ha 4YHUCIO, OTPaX€HHE OTHOCUTENIbHO KOOPIMHATHBIX oOcel. ['paduueckue meTossl
pelIeHusl ypaBHEHUM U HEPAaBEHCTB. PenieHue ypaBHEHUN M HEPABEHCTB, COJEPKAIIUX IIEPEMEHHYIO
10J1 3HAKOM MOJTYJIS.

CuctemMbl IMOKa3aTEeNbHBIX, JIOTAPU(PMHUYECKHMX H  HUpPpAlMOHAIBHBIX  ypaBHeHHH. CuCTeMbI
MOKa3aTeIbHBIX, JOTapU(PMUUECKUX U UPPALMOHAIBHBIX HEPABEHCTB.

B3aumuo obpatubie pyHkimu. ['paduku B3auMHO 00paTHBIX (YHKIIHN.

YpaBHEHHUs, CHCTEMBI YPABHEHUH C IAPaMETPOM.

@opmyna bunoma Hviomona. Pewenue ypaenenuii cmenenu evlie 2 cneyuaivHulx 6udos. Teopema
Buema, meopema Bezy. Ilpusooumvie u Henpusooumvle mHoz2ounenvl. OcHO8HAA meopema anzeOpbi.
Cummempuueckue mHozouneHsl. Llenoyucnennvie u Yyen03HauHbie MHOSOUIeHbI.

Huogpanmoswi ypasuenus. [lennvie opoou. Teopema @epma o cymme K8adpamos.

Cymmol u psovl, Memoovl CyMMUPOBAHUSA U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubaudicenuy OeticmeumenbHuIX Yuceal payuoHaAIbHbIMU.

MHnooicecmsa Ha KOOPOUHAMHOU NAOCKOCHIU.

Hepasencmeo Kowu—Bynaxkosckozo, nepasencmeo Hencena, nepasencmea o cpeouusx.

[TonstTue mpenena Gpynkuuu B Touke. [lowamue npedena @yHkyuu 8 beckoHeunocmu. Acumnmomol
epagura Gynxyuu. Cpaenenue 6eCKOHEUHO MAbIX U OeckoneyHo Ooavwiux. HempepbIBHOCTH
byukun. Ceoticmea Henpepwignvix (yHkyuil. Teopema Betiepumpacca.

Huddepernuupyemocts ¢ynkmuu. I[lpomsBognas ¢yHkuuum B Touke. KacarempHas K rpaduky
¢byakuu. ['eomeTpuyeckuil U (QU3NYECKUN CMBICT MPOU3BOAHON. [Ipumenenue npou3eooHol 6
@uzuxe. [IpousBoanbie aeMeHTapHbIX GyHKumid. [Ipasuna muddepenunpoBanms.

Bropas npousBoiHasi, ee reoMeTpHUecKUil U (U3UYECKUN CMBICI.

Touku skcTpemMyma (MakcuMyma M MUHUMYyMa). MccnenoBanue sneMeHTapHBIX (QYHKIHMA Ha TOYKH
JKCTpeMyMa, HauOousblllee ¥ HaMMEHbIlee 3HAYeHHE C IOMOIIBI0 MPOU3BOAHON. [locmpoenue
epagukos ynkyui ¢ nomowplo npouzeoouvix. llpumenenue npouzsoOHOU Npu peuleHuu 3a0adu.
Haxooicoenue sxkcmpemymos ¢hyHkyuil HeCKONbKUX NePeMeHHbIX.

[TepBooOpasnas. Heonpenenenusiii uaTerpan. [leppooOpasusie sneMeHTapHbIX (QyHkiui. [lnomans
KpuBoJuHeHHo! Tpaneuuu. @opmyna Herorona-Jleitouuna. OnpeneneHHbll UHTErpai. Beiuucienue
niaowjaoeli nI0CKux ueyp u 06vemos mein 8paujenusi ¢ NOMOUbI0 UHmMe2paa.

Memoowi pewienus hyHKYUUOHANbHBIX YPAGHEHUN U HEPABEHCME.

I'eomerpus

[ToBropenue. Pemienune 3amad ¢ NPUMEHEHHEM CBOWCTB (Uryp Ha TIIJIOCKOCTH. 3ajadd Ha
JI0Ka3aTesIbCTBO U MTOCTPOEHUE KOHTPIPpUMEPOB. Mcnonp30Banue B 3aja4yax IPOCTEUIINX JTOTUYECKUX
npaBuil. PemieHwe 3agad ¢ MCHOJIB30BAaHUEM TEOPEM O TPEYTrOJbHHUKAX, COOTHOLIEHUH B
NPSIMOYTOJIBHBIX TPEYrojbHHUKaX, (PakTOB, CBS3aHHBIX C UYETHIPEXYroJbHHMKaMHu. PemieHue 3agau c
HCIOJIb30BaHNEM (DaKTOB, CBA3aHHBIX C OKPYKHOCTSIMU. PelieHne 3a1au Ha U3MepeHus Ha MII0CKOCTH,
BBIUUCIICHHUE JUIUH U TUIOIael. Peutenue 3a0ay ¢ nomMoubio 6eKmopos u KoopouHam.

Harmsinaas crepeomerpusi. durypel U ux wuzoOpakenus (kyO, mupammnaa, mnpusma). (OcHosHbie
noHAmMuUsA cmepeomempuu u ux ceovcmea. CeueHus Kyda u TeTpa’ipa.

Touka, mpsiMast ¥ IIIOCKOCTh B IMTPOCTPAHCTBE, AKCUOMBI CTEPEOMETPHH U CIEACTBUSA U3 HUX. B3auMHoe
pacIoJIOKEHUE NPSIMBIX U IUIOCKOCTEH B IpOCTpaHCTBE. IlapainenbHOCTh NPAMBIX U INIOCKOCTER B
npoctpancTBe. M300paxenne mpocTeHIINX NPOCTPAHCTBEHHBIX (GUTYp Ha IIOCKOCTH.

Paccrosaus Mexny purypamMu B IpOCTPaHCTBE.

VYrusl B mpocTtpaHcTBe. [lepneHuKynspHOCTb MPSAMBIX U IIJIOCKOCTEM.

ITpoekuss ¢urypbl Ha IIOCKOCTh. [IpH3HAKM MNEPHIEHAMKYISAPHOCTH NPAMBIX M IUIOCKOCTEH B
IIpOCTpaHCTBE. Teopema 0 TpexX MepHeHUuKYISIpax.

MpHuororpanauku. Ilapamnenenunen. CpoiicTBa NpAMOYroJpHOrO —Mapaenenunena. Teopema
[Tudaropa B mpoctpancrse. Ilpusma u nupamuga. IlpaBunpHas nupamuaa U npaBuiIbHas IpU3Ma.
[Ipsmas nupamuaa. DIeMEHTBI IPU3MBI U TUPAMU/IBL.
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Tena Bpamenus: MUAUHAP, KOHYC, chepa u map. OCHOBHBIE CBOWCTBA IMPSMOTO KPYrOBOTO
WIMH]IPA, IPSMOTO KPYroBOro KoHyca. M300pakeHue Ten BpalleHus Ha MII0CKOCTH.

IIpeocmasnenue 06 yceueHHOM KOHYCce, ceyeHUsi KoHyca (napajiieibHoe OCHOBAHUIO U
npoxoosaujee uepe3 GepuiUHy), ceyeHuss YUIUHOpa (NapaiienvHo U NepneHOUKYIspHO OCU), CcedeHus
wapa. Pazeepmka yununopa u konyca.

Ilpocmetiwue KOMOUHAYUU MHO202DAHHUKOS U Mell 8paujenus mexcdy coboii. Beraucienue
3JIEMEHTOB MPOCTPAHCTBEHHBIX PuUryp (pedpa, AuaroHaiu, yribl).

IInomans MOBEPXHOCTH NPABWIBHOM MUPAMMUIABI U IPsAMOM Npu3Mmsl. [lnomans nosepxHocTu
MPSIMOTO KPYrOBOTO LIMJIUHAPA, MPSIMOT0 KPYrOBOrO KOHYCa U I11apa.

[Tonsitue 06 o6beme. OOBEM MUpPaMUIBI B KOHYCA, TPU3MBI U ImikHApa. O0beM mapa.

Ilooobuvie mena 6 npocmparncmee. COOTHOIICHHS MEXKIY IUIOUIAIMU TIOBEPXHOCTEH H
00BbEMaMU ITOTOOHBIX TE.

Heuoicenus 6 npocmpancmee: napanievHbli NepeHoc, YeHMPAaIbHAs CUMMEMPUsL, CUMMEMPUs]
omHocumenbHo niockocmu, nosopom. Ceoticmea 0sudicenull. IIpumenenue osudicenuli npu peweHuu
3a0au.

Bektopsl u koopauHathel B npoctpaHcTBe. CymMMa BEKTOPOB, YMHOXKEHHE BEKTOpa Ha YHCIIO,
yron Mexay BekTopamu. KosuiMHeapHble M KOMIUIaHAapHbIE BEKTOpBL. CranapHoe npouseedenue
gexkmopos. Teopema o paznodceHuu 6eKkmopa no mpem HeKoMniauapuwvim eexmopam. CkanspHoe
npouszeedeHue 6eKkmopos 6 kKoopounamax. Illpumenenue 6ekmopos npu peuieHuu 3a0ay Ha
Haxoxcoenue paccmosHutl, OauH, niowaoell u 00vLemos.

VYpasnenue niockocmu 6 npocmpancmee. Ypasuenue cghepol 6 npocmpancmee. @opmyna ons
BLIYUCTICHUS PACCIMOANHUSL MEAHCOY MOUKAMU 8 NPOCMPAHCMEe.

BeposATHOCTH U CTATHCTHKA, JIOTHKA, TEOPHUs rpadoB 1 KOMOMHATOPHKA

[ToBTOpenue. Vcnonb3zoBanue TaOIUI U AMArpaMM JJIsl IPEACTaBICHUsS JaHHbIX. Pelienue 3agad Ha
MPUMEHEHHE OMNHMCATEIbHBIX XapaKTEPUCTUK YHUCIOBBIX Ha0OpOB: CpEIHUX, HAUOOJIBIIET0 H
HAaMMEHBIIET0 3HAYEHMsI, pa3Maxa, AUCIEPCUHN U CTaHAAapTHOrO OTKJIOHEHMs. BrlunciieHue 4acTtoT u
BEPOATHOCTEH cOObITHII. BhuncieHne BeposTHOCTEH B OIBITaX ¢ PaBHOBO3MOKHBIMH 3JIEMEHTAPHBIMU
ucxonamu. Mcmonb3oBaHue KOMOMHATOpPUKH. BblumciieHne BepOsSTHOCTEH HE3aBUCHMBIX COOBITHH.
Hcnonb3oBanue (opMysbl CIOXKEHUS BEpOATHOCTEH, auarpamMm Oiinepa, aepeBa BEpOSTHOCTEH,
¢dbopmyibl beprynu.

Beposmnocmnoe npocmpancmeo. Axcuomvl meopuu 6eposimHocmel.

VYcnoBHas BeposATHOCTh. [IpaBwiio yMHOMXKEHHs BeposATHOCTEH. DopMylia IOITHOW BEPOSTHOCTH.
®opmyina baneca.

JluckpeTHble ciiy4aiiHble BETUYMHBI U pactipeneneHus. CoBMecTHbIE pacnipeaeneHus. Pacnpenenenue
CYMMBl M IIPOU3BENCHUS HE3aBUCHMBIX CIIyYalHbIX BEJIMYMH. Marematudeckoe OXHIaHUE U
JUCIIEPCUSl CIIy4alHOM BeIWYMHBL. MareMaThdecKoe OXHUAAHUE U AUCIEPCHS CYMMBI CIy4alHBIX
BEJIMYHH.

bunapnas cinydaiiHas BenuuuMHa, pacupeneneHue bepHymm. ['eomeTpuueckoe pacnpenesieHHe.
buHoMmuanbHOE pacrpeneieHue W ero CBOWCTBa. [ unepeeomempuyeckoe pacnpedeneHue U e2o
ceolicmea.

HenpepeiBable ciydaiible BenuuuHbl. [ImoTHOCTH BeposTHOCTH. DYHKIMS paclpeacieHus.
PaBHOMEpHOE pactipeneneHue.

IlokazamenvHoe pacnpedenenue, e2o napamempbi.

Pacnpeoenenue Ilyaccona u eco npumenenue. HopmanmbHoe pactpenenenue. Oynknus Jlammaca.
[TapameTpsl HOpManbHOrO pacnpeneiacHus. IIpumepsl ciy4aliHbBIX BEIMYMH, MOJYMHEHHBIX
HOPMaJbHOMY 3aKOHY (IIOTPEIIHOCTh HW3MEpPEHHH, pPOCT uyenoBeka). [lemmpanvhas npedenvHas
meopema.

Hepasencmeo Yebviwesa. Teopema Yebwviwesa u meopema bepuynnu. 3axon Oonvuiux uucei.
Buibopounviii memoo uzmepenus eepoamuocmei. Ponv 3akona 60nbuiux ducen 6 Hayke, npupooe u
obwecmee.

KoBapuanus nByx ciydaiiHelx BenuuuH. [loHstue o koadduumente koppensuuu. CoBMECTHBIE
HaOIOJIEHUST NBYX CJIyYalHBIX BEIWYUH. Bulibopounwviii kodguyuenm roppensyuu. Jlunetinas
pezpeccusi.
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Cmamucmuyeckas eunomeza. Cmamucmuka Kpumepusi u ee ypoeenvb 3sHauumocmu. IlIposepka
npocmeuwux — 2unome3. OMuUpuuecKue pacnpeoeieHus U UxX CeA3b ¢  MmeopemudecKumMu
pacnpedeneHuamu. Paneosas koppenayus.

llocmpoenue coomeemcmeuu. Hnvekmusnvle u clopvekmusHvle coomeemcmeus. buekyuu.
Jluckpemnuas nenpepvienocmo. [lpunyun [upuxie.

Koouposanue. /[souunas 3anuce.

OcHosnvie nowsamusi meopuu epaghos. Jlepesvs. Jeouunoe oepeso. Ceasnocmov. Komnonenmoi
ceasnocmu. Ilymu na epaghe. Diineposvi u I amuibmonosst nymu.

COAEPXKXAHMUE KYPCA «MaremaTuka: ajiredpa u Ha4ajia MaTeMaTH4eCKOr0 aHAJIN3a,
reoMeTpus». Yriay0JéHHbIH ypOBeHb

Matematuka 10 kiaace

Ne nn HaumeHnoBaHnue Conep:xanue yueOHOro MaTepuaJia KoaudecTBo
pa3aesioB U TeM qacoB/
KOHTPOJIbHBI
e padoThl
1. BBognoe CreneHnb M ee CBOMCTBA. YpaBHEHUA: 3

noBTropeHue (34) | JIMHEHHOe, KBaJpaTHOE, PAllMOHAIBHOE,
VPPALMOHAIIBHOE U METOJIbI UX PELICHHUS.
Panmonaneueie 1pobu. HepaBeHcTBa nMHEHbIE U
KBaJPAaTHBIC U CUCTEMbI HEPABEHCTB.

2. JeiictButenbHble uncna | HatypanbHble u nensie yucna. JlenumocThb 12/1
(12q) yrcen. OcHOBHas Teopema apupMeTUKH
HATypaJIbHBIX YHCeN. ParoHa bHbIC,
UppaIlMOHANIbHBIC, JICHCTBUTEIBHBIC YHCIIA,
quciioBas npsimasi. UWCIIOBbIe HEpaBEHCTBA.
AKcHOMaTHKa JEeHCTBUTENbHBIX YHUCEIL.

Monynb nercTBUTENBHOTO uncia. Merox
MaTeMaTHIeCKOHN HHAYKIUU.

3. Yucnoseie pynkiuu (104) | Onpenenenue uncinoBoir ¢yHkuuu u crmocodsr | 10/1
e€¢ 3amanus. CBoiicTBa (QYHKIIMI.

[Tepuonuueckue u oOpaTHbIe (PYHKIMH.

4, Tpuronomerpuueckue UYucnoBass  OKpY)KHOCTb Ha  KOOpAMHATHOM | 24/ 1
yrxumm (244) miockoct. OrnpezelieHne CUHYyca, KOCUHYcCa,
TaHIeHC M KOTAaHreHC. TpuUroHomMeTpuyeckue
(YHKLIMU YUCIIOBOTO M YIJIOBOI'O apryMeHTa, MX
cBoiictBa U Trpaduku. CxaTHe U pacTsDKEHHE

rpaukoB
TPUTOHOMETPUUYECKUX  (DYyHKIHIA. OO6patHbIg
TPUTOHOMETpHUYECKHE QYHKIIH.
S. Tpuronomerpuyeckue [Mpocreiimme TpuronomeTpudeckie ypasaenus u | 10/ 1
ypasuenus (10w) HepaBeHCTBA. MeTozbl peneHus

TPUTOHOMCTPHYCCKUX ypaBHeHHﬁZ METOJA 3aMCHBI
HepeMeHHOI‘;I, MCTO/ PAa3JIOKCHUA HA

MHOYHUTENH, OTHOPOHbIE TPUTOHOMETPUYECKNE
YpaBHEHUS.

6. ITpeoOpazoBanus @dopmynbl ciokeHHs, TMpHUBEACHUs, nBoiHOoro | 21/1
apryMeHTa, TOHM)KEHUS CTeleHH.

[TpeoOpa3oBaHue CYMMBI TPUTOHOMETPUYECKUX
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TPUTOHOMETPUUYECKUX
BbIpakeHuit (214)

Kommiekcupie uncna (94)

KomMmiuiekcHble 4yMcina M oOmepaluy Hajl HUMM.
KommniiekcHble yncia 1 KOOpANHATHAS MII0CKOCTb.
Tpuronomerpuueckas dopma 3aMucu
KOMILIEKCHOro uucia. KommiekcHble yuciaa U
KBaJpaTHbIE YpaBHEHHS. Bo3zsenenue
KOMIUIEKCHOTO YHUCJIa B CTEINEHb.

M3BneueHne KBagpaTHOTO U KyOMUECKOro KOPHS U3
KOMIIJIEKCHOT'O YHCIIA.

9/1

ITpousBoanas (294)

OnpeneneHue YUCIOBOM  IOCIENOBATEIBHOCTH,
criocoOsl ee 3a/1anus, cBoiicTra. [Ipenen

3ana4yy, NPUBOASAIIKAE K IOHSITHIO ITPOU3BOJIHOM,
OIIpEICIICHUE MIPOU3BOJIHOM, BBIUHCIICHHE
npou3BOAHbIX. [loHATHE TPOM3BOAHOW  n-TO
MopsI/IKa. HuddepenuupoBanue CJIOKHOM
¢ynkuuu.  uddepenuupoBanue  oOpaTHOM
¢byHkunu. YpaBHEHUE KacaTelbHOM K rpaduky
¢bynkuuu.  [IpuMeHeHwe  OpPOM3BOIHOW M
uccienoBaHuss (QyHKIMM Ha MOHOTOHHOCTb U
KcTpeMyMbl. lIpuMeHeHne mnpou3BOAHOM IS
JI0OKa3aTelnbCcTBA  TOXKIECTB U HEPABEHCTB.
[Toctpoenue rpapukoB (HyHKIUH.

HpI/IMeHeHI/Ie HpOI/I3BO,I[HOI‘/‘I JJIA OTBICKAaHMH
HauOOJIBIIEr0 M HAaMMEHBIIETO 3HAYECHHUH

29/2

KombunaTtopuka u
BEPOATHOCTH (74)

[IpaBuno ymHoxenus. [lepectaHoBkH U
(dakTopuaisl. BEIOOp HECKOIBKHUX 3JIEMEHTOB.
Coueranus u pazmenienusi. bunom HeroToHa.
CrnyuaiiHbple COOBITHSI U X BEPOSTHOCTH.

10.

IloBrOopenune wu
CHUCTEMAaTU3ALHS
y4eOHOro

Martepuaia  Kypca
anreopsl u

Hayval MaTeMaTHYeCKOTrO
ananm3a 10 kmacca (114)

OyHKIUY. Tpuronomerpuueckue
ypaBHEHUSA u

Tpuronomerpuueckue dopmynsl. [IpousBonHas u
ee npuMeHeHue. KomOuHaTopHbIe3agaun.

11/1

11.

Hekotopsle cBenenns us
wianumetpuu (1249)

VYrael 1 OTpe3KH, CBSI3aHHBIE C OKPYKHOCTBIO.
Pemienue TpeyronbHUKOB. TeopeMbl

Menenas 1 YeBhl.

12

12.

Baenenue B
crepeoMeTpuio (3u)

HcTopusi BOSHUKHOBEHUS U Pa3BUTHUSI T€OMETPHUHU.
OcHOBHBIE TIOHATHS W AKCHOMBI CTEPEOMETPHUH
(Touka, TmpsiMasi, TIUIOCKOCTb, MPOCTPAHCTBO).
IIpocTtpaHcTBEHHBIE burypsl (xy0,
napajuleJienunen, MnpusMa, nupamuia, LHIUHAP,
KOHycC, mmap). MoaenupoBaHre MHOTOTPaHHUKOB.

13.

[MapannenbHOCTh TPSIMBIX
U TIockocTei (164)

B3anmnuoe PacCIIOIOKEHNE MIPSMBIX B
npoctpanctBe. [lapanmnenpHOCTh  TPSAMBIX B

npoctpancTtBe.  CkpermuBaromyecs  MpsiMble.

16/1
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IIpu3Hak ckpemmBaromuxcs npsAMbIx. B3aumHoe
pacnosoXeHue psIMON u IJIOCKOCTH.
[TapannenbHOCT IPSAMOM U IIOCKOCTH. [Ipu3Hak
NapajuIeIbHOCTH MPSAMON U MJI0CKOCTU. B3anmuoe
pacrnoioxKeHue JBYX IIJIOCKOCTEM.
[TapannensHOoCTh JBYX TUIOCKOCTEW. [lpu3Hak
MapajuieIbHOCTH JBYX IIJIOCKOCTEM.
[TapannenbHbIi MepeHoc. [TapannensHoe
IIPOCKTUPOBAHUE U €ro cBoicTBa. [lapamienbHbie
NPOCKINH TUIOCKHX (uryp. M3o0paxenue

IIPOCTPAHCTBEHHBIX ¢buryp. CeueHus
MHOTOTPaHHUKOB
14. [lepneHqUKyISIPHOCTD Yron Mexay mnpsaMbIMH B mpoctpancTse. | 17 /1
HPSIMBIX U IJIOCKOCTEHN [lepnieHAUKYIAPHOCTD HPSMBIX.
(174) [lepnieHAUKYIAPHOCTh MPSAMOM M IMJIOCKOCTH.

[Ipy3sHak  NEpPHNEHAUKYISPHOCTH  NPAMOHM U
IUIOCKOCTH. OpTOroHajabHOE NPOEKTUPOBAHHUE.
[Tnomane OpPTOTrOHAJILHOU IIPOEKLIAN
MHOIOyrojbHuKa. [lepneHaukymsp u HakJIOHHas.
Teopema 0 Tpex HmepHeHIUKYIApaxX. YTIOd MEXIY
IpsAMOM M IIOCKOCTBIO. PaccrosiHme Mexny
TOYKaMH, IIPSAMBIMU U IUIOCKOCTSMHU. J[ByrpaHHbIN
yTOJL. [lepnieH IMKYISIPHOCTD IUIOCKOCTEM.
ITpu3znak NEPIEHIUKYIIPHOCTU IBYX
miockocTeil. LleHTpanpHOEe POEKTUPOBAHUE.

N300paxeHne MpOCTPaHCTBEHHbIX  (QUIyp B
LIEHTPaJIbHON MPOEKLINN.

15. MHuororpanauku (14u4) MHororpaHHble yribl 1 UX CBOMCTBa. Beimyknbeie | 14/ 1
Y HEBBIMYKJIble MHOTOrpaHHUKU. Teopema Diinepa.
[TpaBuIbHBIE MHOTOTPAaHHHUKH (TETpa’ap, KyoO,
OKTa’lp, MKOCAdIP,

nonexa’ip). *IloaynpaBuibHble U 3BE314ATHIE

MHOTOTPaHHHKH.

16. IToBTOpenue u Pemenune 3aj1a4 Ha BBIYHUCIICHHUE u|b
cUCTeMaTH3aLus JI0Ka3aTeIbCTBO C MCHOJIb30BAaHHEM M3YUYEHHBIX
MaTepuanakypca dopmyn.  M3o0paxkeHne  NPOCTPaHCTBEHHBIX

reomerpun 10 kiacca (64) | puryp. IlocTpoenue cedeHUit MHOTOTPAHHHMKOB.
[IpaBunbHBIE MHOT'OTPaHHUKH. Pas3sépTkn

MHOTI'OI'paHHUKOB, HWJIMH/APA U KOHYCA.

prwepﬁbze membsl npoeKmos no mamemamuxke onst ywawuxcs 10 xnacca:

[IpenpicTopyst MaTEMAaTHYECKOTO aHAIN3a. 3HaYeHHE MPOU3BOJHOM B pa3IMYHBIX 00JaCTAX HAYKH.
[IpuMeHeHne Mpon3BOHOM

[Tpon3BoHas B 5KOHOMUKE M OHOJIOTHH.

[Tpou3BoHas U ee MPaKTHIECKOE TPUMEHEHHE

[TyTremecTBus 1O TPUTOHOMETPHUUECKON (DYHKIIMH Yy=COSX

[TyTemectBue B Mup ¢pakraaioB
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Pa3BepTka
Pa3BuTue TpuroHomeTpun Kak HayKu
Pa3zpaboTka moruueckux urp.

CBoiicTBa TPUTOHOMETPUYECKUX (PYHKIUI: TapMOHUYECKHE KOJIeOaHUs
Co>xHBIE IPOLICHTHI B PEaIbHOM KHU3HU.
Crnioco0b1 mocTpoeHus rpauKoB TPUTOHOMETPUIECKUX (DYHKITHIA.

Tpuronomerpuueckas GyHKIHS y=sin X
TpuroHomeTpust BOKpYr Hac.

dopmyra 171 HaX0XKJIeHUS! KOpHEl KyOU4YecKoro ypaBHEHHs. Y paBHEHUS YETBEPTON CTEIICHU U

MCTOABI UX PCIICHUA.

dopmyJia CI0KHBIX IPOLIEHTOB U €€ IPUMEHEHUE.

OyHKIUY B )KU3HH YEIIOBEKA
OyHKIMK 1 uX rpadpuxu

OYHKIMS y=COSX U OKPYKAIOIIUNA HAC MHUP.

OYHKIMOHATBHO-TPAUIESCKHN TOAXO0/T
®pakTanbl: FEOMETPUS KPACOTHI

K PCIICHHIO 3a41a4.

«Hucna He ynpasisit0T MEPOM, HO ITOKa3bIBAIOT, KaK YIIPABIAETCI MAP»

Marematuka 11 kiaace

Huddepenunponanue ITOKa3aTeIbHON )71

sJorapuMuuecKor QyHKITHI.

Ne HaumenoBanue Coaep:xanue
u/n pa3aesioB U TeM yueOHoro
MaTepHaia KoanuecTBo yacos/
KOHTPOJIbHbIE
padoThI
1. Boanoe noBropenue (4u)| OyHkuuu. Tpuronomerpuyeckue
YPaBHEHHUS , METOBI PELLICHUS. 4
Tpuronomerpuyeckue GopmMyJbl.
[Ipou3BoaHas U ee MPUMEHEHHE.
Kombunaropsble 3a1aun
2. Muorounens! (1049) MHoOrousneHs! OT OTHOM U HECKOJIBKUX
nepeMeHHbIX. Teopema besy. Cxema ['opHepa.
CuMMeTprYecKHue U OJTHOPOIHbIE MHOTOYJICHBI. 10/1
YpaBHEHUSI BBICIINX CTEIEHEN.
3. Creneny 1 KOPHH. [lonssTME  KOpPHSA  n-OMi  CTENEHH U3
Crenenmbie pyHKimm nefcTBUTENBHOTO uncia. Pynkuun Y= 6 , ux 2412
(244) cBoiicTBa U rpa¢puku. CBOIHCTBa KOpHS N-0if
crenieHu.  IIpeoOpa3oBaHue  BbIpakeHUil,
coJIepKaIInX paguKabl. O6o061eHne
MOHATHUSL O TOKa3atese creneHu. CTeneHHble
GyHKIIMM, MX CBoiicTBa U TpaduUKH.
HuddepenurpoBanue U UHTEIPUPOBAHUE.
W3BnedeHne KOpHs n-il CTENEHH.
4. [TokazarenbHas u [lokazarenpHast ¢QyHKuMA, €€ CcBoilcTBa U
norapudmuyeckas rpapuk. IlokasarenbHble  ypaBHEHUS U
dyHKIIH (229) HEpaBEeHCTBA. [Tonsitue norapudma. 2212
Jlorapudgmuueckas pyHKus, e€ cBoicTBa U
rpaduxk. CaoiicTBa Jorapu@moB.
Jlorapudmuueckue YpaBHEHUs u
HEpaBEeHCTBA.
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o. IlepBooOpasHas u [lepBooOpasnas. HeonpeneneHHbIH
uHTerpai (9q) WHTETrpal. OnpeneneHHbIN 9/1
WHTerpa, ero
BBIUMCIICHUE W CBOMCTBa. BpruncieHue
wiomazaei miockux ¢uryp. Ilpumeps
IPUMEHEHHSI MHTErpaia B U3HKe.
6. DJIeMEHTBI BepositHocte u  reometpusi. HezaBucumbie
KOMOMHATOPHKH, MOBTOPEHUSI HCHBITAHUN C JBYMS
CTaTUCTUKH U ucxogamu. CTaTHUCTUYECKUE METOMbI 9
TEOPHUH BEPOSITHOCTEH 00pabotku mHpopmaruu. ['ayccoBa KpuBas.
(99) 3aK0H OOJIBIINX YHCET
1. VYpaBHeHuss u PaBHOCHIIBHOCTE ypaBHeHU. OOIIE METObI
HEPABEHCT | peLICHUs YpaBHEHUH. YpaBHeHHe c
Ba. Cucrtembl | mogymsimu.  VppanuoHanbHBIE — ypaBHEHHSL.
YPaBHEHUH U HEPABEHCTB | /loka3aTeIbCTBO  HEPABEHCTB.  PereHue
(339) palMOHAIBHBIX HEpPaBEHCTB C OJHOH
nepeMeHHol. HepaBeHcTBa ¢ MOAyIsIMHU. 33/2
WppatnmonanbHple HEpaBEHCTBA. YPaBHEHUS
U HEPaBEHCTBA C JIByMsl IIEPEMEHHBIMH.
JunodaHToBEI yYpaBHEHHUS. Cucremsl
yYpaBHEHUH. YpaBHEHHMs W HEPABEHCTBA C
napaMeTpami.
8. [ToBTOpeHue u | Muorouwiensl. CTeleHH U KOPHH.
CUCTEeMAaTH3alIHs CremnenHasi, mokazaTelnbHas U
y4eOHOro Matepuana | jorapupmuueckasipyukuuu. llepsooOpaznas 16
Kypca u UHTETpaJl.
anreOpel M1 | YpaBHEHUs, HEPABEHCTBA, CHCTEMBI
MaTeMaTH4YeCKOro ypaBHEHUI U HEPABEHCTB.
aHasinza 11 kiacca (164)
9. BekTops! B ipocTpaHcTBe | [IpsMoyronpHas cuctemMa KOOpAUHAT B
(69) MIPOCTPaHCTBE. BEKTOPBI B IPOCTPAHCTBE.
PaBeHncTBO BekTOpOB. Cil0’K€HUE BEKTOPOB U 6/1
YMHOXXEHHE BEKTOpa Ha YUCIO. YTOIMEXIY
BekTopamu. KonHeapHbie U KOMIUIaHAPHbBIE
BEKTOPBL.
10. Meton koopAMHAT B Koopaunatsl cepenunbl otpes3ka. dopmyna
npoctpanctse (154) paccTosiHus ~~ MEXIy  JABYMsS  TOYKaMH.
VpaBuenue cdepsl. KoopamHaTel BekTOpA. 15/1
JlinHa BekTopa. CKanspHOE INPOU3BEICHHE
BEKTOPOB. YpaBHeHue TTOCKOCTH B
IIPOCTPAHCTBE. Y paBHEHUE
IIPSIMON B IPOCTPAHCTBE.
11. Hunuuap, KoHyC, map Chepa u map. BzaumHoe pacnonoxeHue
(161) cdepsl 1 mockocT. KacaTenpHas IIIOCKOCTb.
MHororpaHHiky, BIHCaHHbE B cdepy.
MHOrorpaHHMKH, ONHMCAaHHBIE OKOJO c(epsl.
Humuuanp,  xonyc.  IloBopor.  ®urypsl 16/1
BpauleHus. BmucanHble W ONUCaHHBbIE

nunuHApel. CeueHus MWIMHIpa TUIOCKOCTHIO.
Onnunc. BrnucaHHble W ONMUCaHHBIE KOHYCHI.

Konnueckue CEYECHHS. Cummerpust
MPOCTPAHCTBEHHBIX  (uryp  (LeHTpajibHasd,
ocesas, 3epKaybHas). JBmxenue

IIPOCTPAHCTBA, BUIbI JBIOKSHUH.
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DNeMeHThl CHUMMETPUH MHOTOTPaHHUKOB U
Kpyriabix  Ten. [lpumepsl cuMMeTrpun B
OKpYKaIoIlleM MUpE

12. O6bemsr (174) O06bEm u ero cpoiictBa. [Ipunnun Kapanbepu.
Dopmyiisl 00béMa napaiesienumnesa,
npu3Mbl, mmpamuabsl.  Dopmynsl  00BEMa
HWIAHAPA, KOHYyCa, IIapa M €ro 4YacTeu. 17/1
OtHolteHe  O0OBEMOB  HOMOOHBIX  TeEll.
[Tnomaap MOBEPXHOCTH MHOTOTPAHHUKA.
@opMynbl MJIOMAAN TMOBEPXHOCTH IMIIMHIPA,
KOHYyca, [Ilapa U ero 4acTeu.

13. [ToBTOpCHHE U Pelienue 3aj1a4 Ha BBIYKCIICHUE U
CHCTEMATH3AIIHS JI0KA3aTeJbCTBO C HCIOJIb30BAaHHEM
y4eOHOro Marepuana W3yYEHHBIX POPMYIT U CBOWCTB. 14

Kypca reomerpuu 11
kiacca (144)

prwepﬂbze membsl npoeKmoes no manmemamuke onsa yuawuxcs 11 knaccos:

AJITOPUTMBI U3BJIECYEHUS KOPHS N-U CTENECHU.

ANTOpUTMBI pelIEHNUs [T0KA3aTENbHbIX YPABHEHHUI 1 HEPABEHCTB.

Bexkrtops! B mpocTpaHcTBE

Bce 3aranku u npumenenue bytoiiku Kielina.

I'eomerpuueckue GopMbI B UCKYCCTBE.

I'eometpus JloGaueBcKOro Kak mpuMep akCHOMATUYECKON TEOPHH.

I'padbl ¥ UX UCIIOJIBL30BAHUE

I'padbl 1 ux npuMeHEeHNE B apXUTEKTYpE.

Ectb nu hmsnyeckuii CMBICI B IPOU3BOIHON U TEPBOOOPa3HOM?

3aranku Llukmonasl.

3aragouHble rpaduKu

3aragouyHbiii MUp (ppakTanon

3aayi MEXaHUYECKOI0 MIPOUCXOXKACHUS (T€OMETPHUS MAcC, SKCTPEMAIIbHbIE 3a7aun).
3HAKOMCTBO C rpadamu

WuTerpan u ero npruMeHeHHUE B )KU3HU YEJIOBEKA.

Hcnons3oBanue u npuMeHeHue nudQepeHuanbHbIX YpaBHEHUH.

Hcnonp30BaHne MaTpull IPH PEIIEHUH SIKOHOMUYECKUX 3a]1a4.

Uccnenoanue nentsl MEOMyca 1 €€ CBOMCTB: TOMOIOTUYECKUHN Kyphe3 UK YAUBUTEIBHOE OTKPHITHE
B MUpE HayKu?

KommiekcHble yncna 1 ux pojb B MaTeMaTUKE

JIuct Mebuyca - yIUBUTEIbHBIH 00BEKT UCCIIEIOBAHMUSL.

Jlorapudmuueckas GyHKIUS U €€ IPUMEHEHHE B )KU3HU YETIOBEKa.

Marunueckune KBaapaThl

Maremaruka B apxutektype. [lnaronoBsl Tena. CUMMETpHS M TapMOHUSL OKPY>KAIOILIETO MHUPA.
MareMaTtrka Ha TaXMaTHOU JOCKE.

MaremMaruueckast JIOTUKa U €€ JTOCTUKEHUS.

MaremMarnueckue pacCykIeHHs U 10Ka3aTENbCTBA B MATEMATHKE.

Marpuna u ee npuMeHEHHE.

MatpuyHas anreOpa B 5KOHOMHUKE.

Meroa MaTreMaTH4eCKON MHAYKIIMU U €r0 IPUMEHEHHE.

MeTopI pelieHus: UTPOBBIX 3a7au.

MeTo/bI pelieHus TOKa3aTeNbHBIX YPaBHEHUN U HEPABEHCTB (JIOTapu(MUUECKHX, UPPAIlHOHATBHBIX,
TPUTOHOMETPUUECKHUX ).

Mertoabl pelieHrsi ypaBHEHH U HEPABEHCTB C MAPaMETPOM.

MHOrO0 11 3KCTprMa B IKCTPEMANIBHBIX 33]1a4ax
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Hayka o peniennu ypaBHEHHA.

Haxoxxnenne o0beMa Tena U EHTpa Macc Teja ¢ IMOMOIIbI0 MHTETpajia
OnpeneneHHblid HHTErpall. BBeeHNE U HEKOTOPHIE TPUIIOKECHUS.
OTHOLIEHUS MEXy MHOKECTBAMU

[TokazarenbHble U IorapupMUUECKIe YpaBHEHUS U HEPABEHCTBA.
[Toctpoenue rpaduKoB GyHKIHHA, COAEPKALIIX MOTYIb
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