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IlosicHuTeILHAS 3aMMUCKA.

Pabouast nporpamma o maremaruke aist 10-11 kmaccoB paspaboTaHa Ha OCHOBAHUH:

1. ®enepanbHoro 3akoHa «O06 obpazoBanuu B Poccuiickoit deneparmm» ot 29.12.2012 Ne 273-D3.

2. ®enepabHOTO TOCYIAPCTBEHHOTO 00pa30BaTEIbHOTO CTaHIapTa CPEAHETO O0IIero o0pa3oBaHus, YTBepKAeHHOTO nmpukazoM oT MO u H PO 17 mas
2012r. Ne 413. (c uzmenenusiMu 1 gonoiaHeHussMu oT 29.12.2014 roxa Ne 1645, ot 31.12.2015roma Ne 1578, ot 29.06.2017 roga Ne 613)

3. OcHoBHOM oOpa3oBatenbHOU porpammbl COO MBOY «Ctapopomarmikunckas COILDy;

24. Yue6noro iana MBOVY «Crapopomamkuackas COILy na 2023-2024 yuebnsiii ron, npuka3 Nel58 ot 26.08.2023r.;

5. IMonoxenue o pabouux nporpammax MBOY «Ctapopomamikunckas COIL», yrBepsknennoro npukazom Ne 207 ot 27.08.2016r.;

6. IIporpammsl Boctiutanuss MbBOY «Crapopomamikunckas COIL» Yucronosnbekoro MmyHununanbHoro paiiona Pecniyonuku Tarapcras, yTrBep:KaeHHON
npukazom Ne 141 or 27.07.2021r.;

Pacnpenesienne yueOHOr0 BpeMeHHU .

Kaaccwl IIpeamersl MAaTEMATHYECKOI0 IIUKJIA Koan4yecTBO 4acoB
10 kmacc | Anrebpa 140

10 knmacc | 'eomeTpus 70

11 kmacc | Anrebpa 136

11 xnacc | 'eomeTpus 68

Bceero 414

Yueono-remaTnueckui miaan 10 KJIACC

KoHntponbHas
Paznensl mporpammsl Bcero yacos
pabota

Mooyne «Anzeopa»
[Topropenue 5
I'masa 1. JleficTBUTENBHBIC YHCIIA. 12 1
I'naBa 2. YucnoBsle GQyHKIIHH. . 10 1
I'maBa 3. Tpuronomerpuueckue GyHKIIUH. 24 1




I'maBa 4. TpuroHomMeTpuyeCKre ypaBHEHUS. 10 1
I'maBa 5. [IpeoGpa3zoBaHre TPUTOHOMETPHUYECKUX BBIPAKCHUH. 21 1
I'naBa 6. KomruiekcHbie ynca. 9 1
I'maBa 7. I1pousBoaHas. 29 2
I'naBa 8. KomOuHaTOpHKa U BEPOSITHOCTD. 7 1
IToBTOpEeHUE 13 1
Bcero: 140 10
Mooyns «I'eomempus»
Hekotopsle cBeieHNs U3 IIIaHUMETPUU 12
BBenenue. AKCHOMBI CTEPEOMETPHUH. 3
[TapannenbHOCTh NPSIMBIX U INIOCKOCTEM. 16 1
[lepnieHIUKYISIPHOCTD MPSIMBIX U MIIOCKOCTEH. 17 1
MHOrOorpaHHMKH. 14 1
[ToBTOpEeHUE 8 1
Bcero 70 4
Uroro 210 14
Yueono-remarnuecknii mian 11 KIIACC
KonTponbHas
Paznenst mporpaMMbt Bcero vacos
paborta
Mopnyab «Aaredopa»
IToBTOpEHNE 4
MHorouIeHBI 10 1
Crenenu u kopau. CTeneHHble (YHKIINH. 24 2
[TokazarenbHast u Jorapudmuyeckue GyHKIUH. 31 2
[TepBoOOpa3Hast U HHTETPAIL. 9 1
DeMEHThI MaTeMaTHYCCKON CTAaTUCTHUKHA, KOMOMHATOPUKHU 1 12
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TEOPUHU BEPOSITHOCTEM.
YpaBHeHUs 1 HepaBeHCcTBAa. CUCTEMBI YpaBHEHHI U HEPABCHCTB. 33 2
[ToBTOpEeHue 13 1
Bcero 136 8
Monyas «I'eomeTpus»
[ToBTOpeHUE 4
Tena BpaieHus 16 1
OO6bemsl Ter. 17 1
Bekropsl 6
Meroxa KoOpaUHAT. 15 1
[ToBTOpenue: 10
- PerieHue miaHMMeTpUYECKHX 3a/1a4. 3
- MHOTOTpaHHHKH. 3
- Penienue pa3inyHbIX TUTIOB CTEPEOMETPUUCCKUX 3a/1a4. 4
Bcero 68 3
Utoro 204 12

IInanupyemMble pe3yJbTaTbl OCBOCHHS Y4e0OHOIr0 MpeaMera

JIulmocmele, Memanpeomemubte u npe&memnbte pe3yiomamasl:
® PpPa3BUTHC CIIOCOOHOCTH K CaMOITIO3HAHUI0, CAMOPAa3BUTHUIO U CAMOOIIPEACIICHUTO,

e (GopMUPOBaHUE TUYHOCTHBIX [[EHHOCTHO-CMBICIIOBBIX OPUEHTUPOB U YCTAHOBOK, CUCTEMBI 3HAYMMBIX COIMATBHBIX U MEKINIYHOCTHBIX OTHOIIICHUH,
JTUYHOCTHBIX, PETYISATUBHBIX, TO3HABATEbHBIX, KOMMYHUKATUBHBIX YHUBEPCATbHBIX YUEOHBIX JEHCTBUIA, CHOCOOHOCTH MX MCIIOIH30BAHUS B
y4eOHOM, TO3HABATEILHON U COIMMAILHON TTPAKTHKE;

L4 (I)OpMI/IpOBaHI/IC yMCHI/Iﬁ CaMOCTOATCIIBHOT'O TNIAHUPOBAHUA U OCYIICCTBIICHU A yqe6H0171 ACATCIIBHOCTU U OPraHu3aluiu yqe6Horo COTPYAHUYICCTBA C
neaaroraMmu U CBEPpCTHUKaMU, IMOCTPOCHUA NHAUBHUAYAJIbBHOT'O O6p3.30BaTeJ'ILHOFO Mapuipyra;

e pelleHue 3a/1a4 00IIEKYIbTYPHOTO, IMYHOCTHOTO M ITO3HABATEIBHOIO Pa3BUTHS 00yUaIOLUXCS;

e TOBbIIICHHE YPPEKTUBHOCTH YCBOCHUS 3HAHWH M YYCOHBIX IEUCTBUH, GOPMHUPOBAHNE HAYIHOT'O THUITA MBITUICHHS, KOMIIETCHTHOCTEH B MIPEIMETHBIX
00JacTAX, y4eOHO-HUCCIIeA0BATEIbCKOM, MPOSKTHON M COMAIILHOMN JACSITEIPHOCTH;
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CO3/IaHM€ YCIIOBHH JIJIsl HHTETPALlMK YPOUHBIX U BHEYPOUHBIX (OpM y4eOHO-UCCIEA0BATEIBCKOM U MPOEKTHOM AEATEIbHOCTH 00yUYaIOUINXCs, a TAKXKE
UX CaMOCTOSATEIHHON PaOOTHI IO TMOJATOTOBKE U 3aIIUTE WHINBUIYAIBHBIX POCKTOB;

(dbopMupOBaHUE HABBIKOB Y4acTHs B Pa3IMUHBIX (hOpMax OpraHu3aluy y4eOHO-UCCIIEe0BATEIbCKOM U MPOSKTHON AESITENFHOCTH (TBOPUECKHE
KOHKYPCBI, Hay4HbIe 00I11eCTBa, HAYYHO-IIPAKTHYECKHE KOH(EPEHIINH, OTMMITNA/IbI, HALIMOHAJIbHBIE 00pa30BaTENIbHbIE POTPaMMBbl U IpyTue GOopMbl),
BO3MO>KHOCTH MOJIYYCHHS TPAKTUKO-OPUEHTHUPOBAHHOTO PE3YJIbTATa;

IMPAKTUYCCKYIO HAITPABJIICHHOCTH IIPOBOJAUMBIX I/ICCJ'IG,HOBaHI/Iﬁ N MHAUBHUAYAJIbHBIX ITPOCKTOB,

BO3MOJXHOCTDB IMPAKTUYCCKOI'0 NUCII0JIb30BaAHUA HpI/I06p€TéHHLIX OGy‘-IaIOH_II/IMI/ICSI KOMMYHUKATHBHBIX HABBIKOB, HABBIKOB LECJICIIOIaraHusd,
IUIAHUPOBAHUSA U CAMOKOHTPOJIA;

INOATOTOBKY K OCO3HAHHOMY BH60py I[aJ'IBHefIH.IeFo O6pa3OBaHI/IH n HpO(i)eCCHOHaHBHOﬁ JCATCIIbHOCTH.

JIuunocmmuule pezyniomamst NpeANnoaaralOT c)OpMIUPOBAHHOCTD!

CIIOCOOHOCTH K CaAMOIIO3HAHUIO, CAMOPA3BUTHUIO K CaAaMOOIIPCACICHUIO,

JIMYHOCTHBIX [IEHHOCTHO-CMBICIIOBBIX OPUEHTUPOB M YCTAHOBOK, CUCTEMbI 3HAYUMBIX COLMATIBHBIX U MEXJIMYHOCTHBIX OTHOLLIEHUN, TMYHOCTHBIX,
PETYIATUBHBIX, T0O3HABATEIBHBIX, KOMMYHUKATUBHBIX YHUBEPCAIbHBIX YUEOHBIX JEHCTBUI, CIOCOOHOCTH UX UCIOJIB30BaHUs B y4EOHOH,
MO3HABATEJIbHON U COIMATIbHON MPAKTHKE;

YMEHUN CaMOCTOSITEIIbHOTO IJIAHUPOBAHUS U OCYIIECTBICHUS yUeOHOM JESITEIIbHOCTH U OpraHU3alMKi Y4€OHOT0 COTPYIHUYECTBA C TleJJaroraMu 1
CBEPCTHUKAMH, TIOCTPOCHHS MHAUBUIYaTLHOTO 00pa30BaTEeIbHOTO MAPIIPYTa;

YMEHUH pelIeHus 3a71a4 O0IIEKYJIbTYPHOTO, IMYHOCTHOTO M MIO3HABATEILHOTO Pa3BUTHS 00YUAIOIIUXCS;

OTBETCTBEHHOI'O OTHOILIEHUS K YUYEHUIO, TOTOBHOCTh M CIIOCOOHOCTh 00YUalOIIUXCs K caMopealin3alii U caMo00pa30BaHUIO HA OCHOBE pPa3BUTOM
MOTHUBAIMK Y4€OHOMU JEATETLHOCTH U IMYHOCTHOTO CMBICIIA M3YUYCHUSI MATEMaTHKH, 3aMHTEPECOBAHHOCTD B MPUOOPETEHUN U PACIIMPEHUN
MaTeMaTHYeCKHUX 3HAHUHN U CIIOCOOOB JIEHCTBUM, OCO3HAHHOCTH TOCTPOSHUSI MHAUBUAYAILHON 00pa30BaTeNbHON TPACKTOPHUH;

HCJIOCTHOI'O MUPOBO33PCHUA, COOTBETCTBYIOIICTO COBPECMECHHOMY YPOBHIO PA3BUTHA HAYKU U O6H_ICCTBCHHOI‘;I IMPAaKTUKH.

JIOTHYECKOTO MBIIUIEHUS: KPUTHYHOCTHU (YMEHHUE paclo3HaBaTh JIOTHUYECKN HEKOPPEKTHBIE BHICKA3bIBAHUSA), KPEATUBHOCTH (COOCTBEHHAS
apryMeHTalus, ONPOBEPKEHNUs, TOCTAHOBKA 337124, (POPMYIHPOBKA NMPOOIIEM, UCCIIE0BATENLCKUN TIPOCKT U JIp.).

Memanpeomemmuule pe3yibmamol NPEANONAAraT chopMHPOBAHHOCTS:

CIIOCOOHOCTH CAMOCTOSATEIBHO CTABUTH 1IeJIM y4EOHON U HCCIIeI0BaTENbCKON NeATENIbHOCTH, IUIAaHUPOBATh, OCYIIECTBIISTh, KOHTPOIUPOBATh U
OLIEHUBATh y4yeOHbIE JEHCTBUS B COOTBETCTBUHU C ITOCTABICHHOM 3a/1auell ¥ yCIOBUSIMHU €€ BHINIOJHEHUS;



YMEHHMSI CaMOCTOSATENbHO TUIAHUPOBATh aJIbTEPHATUBHBIC YT JOCTUKEHHUS 11eJiei, 0CO3HAaHHO BbIOMpaTh Haubosnee 3pPeKTUBHBIE CITOCOOBI PEeIICH U
y4eOHBIX U MIO3HABATEIBHBIX 3a71a4;

YMEHUS HAXOIUTh HEOOXOAUMYI0 HH(OPMAIIHMIO B PA3JINYHBIX UCTOYHUKAX (B CIIPABOYHHKAX, IUTeparype, IHTepHeTe), peACTaBIsTh HHPOPMALIUIO B
paznmuuHOi popMe (CIOBECHOU, TAOJIMYHOM, TpadUuecKOr, CHMBOJIHMYECKO ), 00padaThiBaTh, XpaHUTh U MIepeaaBaTh HHOOPMAIIUIO B COOTBETCTBHH C
MO3HABATEILHBIMU HJIM KOMMYHUKATHBHBIMU 331a4aMU;

BJIQJICHHS PHEMaMH YMCTBEHHBIX JICHCTBUIA: ONIpeeIICHUs MOHATUI, 0000IEH s, yCTAaHOBJICHHUS aHAJIOTH, KJIacCu(UKAIIMH HA OCHOBE
CaMOCTOSITENILHOT'O BEIOOpA OCHOBAHUH U KPUTEPHEB, YCTAHOBJICHUS POJIOBUIOBBIX M IPUYMHHO-CIICICTBEHHBIX CBS3€H, MOCTPOCHHS YMO3aKIIOUESHU I
MHJIYKTUBHOIO, IE€AYKTUBHOI'O XapaKTepa WK 110 aHAJIOTHH;

YMEHUSI OPTaHU30BBIBATh COBMECTHYIO YUEOHYIO IEATEIIbHOCT C YUUTENIEM U CBEPCTHUKAMH: OTPEACIST LENH, PACTIPEACSITh (DYHKIINH,
B3aMMO/ICHICTBOBATh B IPYIIIE, BBIABUIaTh TUIIOTE3bl, HAXOIUTh PELICHHE NPOOIEeMbl, pa3periaTh KOH(MIUKTH HA OCHOBE COTJIACOBaHMS MO3ULIMU U
ydeTa HHTEPECOB, aprTyMEHTUPOBATh U OTCTanBaTh CBOE MHEHHUE.

IIpeomemmnoie pe3ynomamol peanoJaaraoT copMupPOBAHHOCTD!

MPEJICTaBICHUI 0 HEOOXOIUMOCTH J0KA3aTeIbCTB P OOOCHOBAHUU MAaTEeMAaTUYECKUX YTBEPKICHHUI U POJIM aKCUOMATUKH B MPOBEICHUN
JIENYKTUBHBIX PacCyXICHUM;

MNOHSTUMHOTO anrnapaTa 10 OCHOBHBIM pa3fiejiaM Kypca MaTeMaTHKU; 3HaHUH OCHOBHBIX TEOpEM, (POPMYJI U YMEHHUS UX IPUMEHSTh; YMEHUS
JI0Ka3bIBaTh TEOPEMbI U HAXOJUTh HECTAHAAPTHBIE CIIOCOOBI pEeLICHHS 3aa4;

yMeHI/Iﬁ MOACIINPOBATH PCAJIbHBIC CUTYyallUH, UCCIICAOBATHL ITIOCTPOCHHBIC MOACIIN, UHTCPIIPCTUPOBATH HOHy‘IGHHLIﬁ pe3yibTar;

HpGI[CTaBJIeHI/Iﬁ 00 OCHOBHBIX IOHATHSAX MaTEMaTUUECKOr0 aHAJIM3a U UX CBOﬁCTBaX, BJIAACHUC YMCHHUEM XapaKTCPHU30BaATh MOBCACHUC Q)YHKHI/II\/'I,
HCIOJIb30BAHUEC MMOJTYUCHHBIX 3HAHUM IJIsL OIMUCAaHUA U aHaJlIn3a pCaJIbHbIX 3aBHCHMOCTeﬁ;

BJIa/ICHUE YMEHUSMHU COCTABIIEHUS BEPOSATHOCTHBIX MOJIETICH 10 YCIOBUIO 33/1a4 U BHIYMCIIEHUS! BEPOSATHOCTU HACTYIUIEHHS COOBITHI, B TOM YHUCJIE C
npuMeHeHneM (GopmMysl KOMOMHATOPUKU U OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEMN; UCCIIEJOBAHUS CIYUYaHBIX BEJIMYMH 110 UX PACIIPEAETICHUIO

c(OpMHPOBAHHOCTH HABBIKOB YUaCTHS B Pa3IMYHBIX popMax OpraHU3alu yueOHO-HCCIeA0BaTENbCKON U MPOEKTHOM 1eATeNbHOCTH (TBOpUECKHE
KOHKYpCBI, Hay4HbI€ 00111eCTBa, HAYYHO-IIPAKTHYECKHE KOH(EPEHIINH, OTMMITNAbI, HAlIMOHAIbHBIE 00pa30oBaTeIbHbIE IPOTPaMMBI U Ap. GOPMBI)

K OCO3HaHHOMY BBIOODY JanbHeHIero oopasoBanus 1 mpodhecCuoHaIbHOM NeITeTbHOCTH.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS OCHOBHOM 00pa3oBaTeIbHOM MPOrpaMMBbl CpPEeIHEro o0mero oopa3oBanus A Y4eOHBIX TPEIMETOB, B TOM YHCIIE
«MareMaTikay, Ha yriiyOJEeHHOM YpOBHE OpMEHTHPOBAHBI IPEUMYIIIECTBEHHO Ha MOATOTOBKY K MOCENYIOMEeMY IpodeccnOHaIbHOMY 00pa30BaHuIo,



pa3BUTHE UHAMBHUAYAIBHBIX CIOCOOHOCTEN 00yJaromuxcs myreM 6osee rryboKoro, 4eM 3To MpeaycMaTpuBaeTcs 6a30BbIM KypcOM, OCBOEHHEM OCHOB HayK,
CUCTEeMAaTUYCCKUX 3HAHHUI U CIIOCOOOB JEHCTBUI, MPUCYIINX JAHHOMY Y9eOHOMY HPEIMETY.

TpeboBaHus K MPEAMETHBIM PE3yJIbTaTaM OCBOSHUSI 0a30BOT0 Kypca MaTeMaTHUKU JOJKHBI OTPaKaTh:

c(OPMHPOBAHHOCTH MPEACTABICHUI O MaTeMaTHKE KaK YaCTH MUPOBOU KyJIbTYPHI M O MECT€ MaTEMAaTUKU B COBPEMEHHOW IIMBIIIM3AINH, O ClIOc00ax
OIMCAaHUs HA MATEMAaTUYECKOM SA3BIKE SBJICHUN PEaIbHOTO MUPA;

c(OPMHPOBAHHOCTH MPEACTABICHUI O MATEMAaTHYECKUX MOHATHIX KaK O BAKHEUIIIMX MaTEMaTHYECKHX MOJEISX ,[I03BOJISIONINX OMUCHIBATh U
M3Yy4aTh pa3Hble IPOLIECCHI U SBJICHMS; IOHUMAaHUE BO3MOXXHOCTH aKCHOMATHYECKOTO IIOCTPOEHUSI MATEMAaTUYECKUX TEOPU;

BJIAJICHUE METOIAMHM JI0KA3aTENbCTB U AJITOPUTMOB PELICHUS; YMEHUE UX IIPUMEHSTh, IPOBOJAUTH T0KA3ATEIbHBIE PACCYKICHHUS B X0 PEILEHUS
3aja4;

BJIAJICHUE CTaHAAPTHBIMU IIPUEMAMU PEIICHMS PAllMOHAJIBHBIX U UPPALIMOHAJIBHBIX, II0KA3aTEIIbHBIX, CTEIICHHBIX, TPUTOHOMETPUYECKUX YPABHEHHUN U
HEPABEHCTB, UX CUCTEM; UCIIOJIb30BaHNE TOTOBBIX KOMIIBIOTEPHBIX IPOTPaMM, B TOM YUCJIE I TOMCKA IIyTH PELICHNS U UIUIIOCTPALIUU PELICHUS
YPAaBHEHU U HEPABEHCTB;

c(OPMHUPOBAHHOCTH MPEACTaBIECHUI 00 OCHOBHBIX MOHATUSAX, UAEAX U METO/IaX MaTEeMAaTHYECKOT0 aHaIN3a;

BJIaJICHHE OCHOBHBIMH MOHITHAMH O TUIOCKHX M MPOCTPAHCTBEHHBIX T€OMETPUUYECKHX (PUTypax, IX OCHOBHBIXCBOMCTBAX; CHOPMUPOBAHHOCTh YMEHHS
pacrio3HaBaTh Ha YepTeXax, MOJIENIAX U B pealbHOM MUPE F€OMETPUUECKUE (PUTyphl; IPUMEHEHNE U3YYEHHBIX CBOMCTB F€OMETPUUECKUX PUTYp U
(dbopMyI 1Jis pellieHus: TEOMETPUUYECKUX 3a/1a4 U 3a/1a4 C MIPAKTUYECKUM COJEepKaHUEM;

c(OpMHPOBAHHOCTH MPEACTABIECHUH O Mpolieccax U SBJICHHUIX, UMEIOLNX BEPOSITHOCTHBIM XapakTep, OCTATUCTHUECKUX 3aKOHOMEPHOCTSIX B
pealbHOM MHpE, 00 OCHOBHBIX MOHATHUSAX 3JIEMEHTAPHON TEOPUU BEPOSTHOCTEN; YMEHUN HAXOAUTh U OLIEHWBATh BEPOATHOCTH HACTYIJICHUS COOBITHI
B IIPOCTEHUINX MTPAKTUYECKUX CUTYALUAX U OCHOBHBIC XapaKTEPUCTUKH CIIy4ailHbIX BEJINYUH;

BJIAJICHUE HABBIKAMH MCIIOJIb30BAHUS TOTOBBIX KOMITBIOTEPHBIX IIPOrPAMM MPH PELICHUH 3a]a4.

Tpe6OBaHI/I$I K IPpEAMETHBIM pE3yJibTaTaM OCBOCHU A yTJ'Iy'6J'IeHHOFO KypCa MaTEMaTUKU JOJI?KHBI BKIIFOUATb Tpe6OBaHI/I$I K pe3yJibTaTaM OCBOCHU 0a30BOro
KypcCa 1 JOIMMOJHUTCIIBHO OTPAXKATh:

c(OPMUPOBAHHOCTH MPEACTABIECHUIN O COLIMATBHBIX, KYJIbTYPHBIX U HCTOPUYECKUX (PAKTOpaxX CTAHOBJIECHUS MAaTeMaTUKHU U UH(OPMATUKH;
c(OPMHPOBAHHOCTH OCHOB JIOTMYECKOT0, AITOPUTMHUUECKOT0 U MAaTEMaTHYECKOT'O MBIIIICHHS;

c(OpPMUPOBAHHOCTh YMEHUH MPUMEHSATH MOJyYEHHbIE 3HAHUS [TPHU PEIICHUN PA3INYHBIX 33/1a4;

c(OpPMHPOBAHHOCTh MPEACTABICHUI O MaTeMaTHKe KaK YacTH O0IIeYeIOBEYECKON KYIbTYPbl, YHUBEPCATLHOM SI3bIKE HAyKH, TO3BOJISIONIEM
ONMCHIBATh M U3y4aTh peabHbIE NPOIIECCHI U SBIICHHUS;

ITIOHUMAaHHUE COLUAIbHOI0, DKOHOMHUYECKOT 0, ITIOJIMTUYECKOT 0, KYJIbTYPHOT'0, FOPUAUYECKOT0, IIPUPOIHOTO, IPrOHOMUYECKOT0, MEIULIMHCKOTO U
(U3MOIOrMYeCcKOro KOHTEKCTOB HH(OPMALIMOHHBIX TEXHOJOTUH; MPUHATUE 3TUYECKUX aCIIEKTOB MH(POPMAIIMOHHBIX TEXHOJIOTHIA;

c(OPMHPOBAHHOCTH MPEACTABICHUIN 0 HEOOXOTUMOCTH JJOKA3aTeIbCTB IPU OOOCHOBAHMM MaTeMaTHUECKUX YTBEP)KICHUN U POJIM aKCHOMATUKHU B
IIPOBEJICHUH I€JyKTUBHBIX PACCYXKICHH;



c(OpMUPOBAHHOCTH MOHATUITHOTO anmnapara o OCHOBHBIM pa3JiellaM Kypca MaTeMaTUKH; 3HAHUN OCHOBHBIX T€OpeM, POpMYIT U YMEHHS UX
MIPUMEHSITh; YMEHHS JI0Ka3bIBaTh TEOPEMBI U HAXOJAUTHh HECTaHAAPTHBIC CTIOCOOBI PEIICHMS 3a/1a4;

c(OpPMUPOBAHHOCTh YMEHUIN MOJEIUPOBATh PealibHbIE CUTYAllUU, UCCIIEIOBATh TIOCTPOCHHbBIE MOJIENI, HHTEPIIPETUPOBATD MOJIYYEHHBIN pE3yNbTaT;
c(hOpMUPOBAHHOCTH MPEACTABICHUI 00 OCHOBHBIX MOHATHSIX MaTEMAaTHYECKOTO aHAJIM3a U UX CBOKCTBAX, BIIAJICHIUEC YMEHHUEM XapaKTeprU30BaTh
noBejieHrue (QYHKIUH, UCII0JIb30BAaHNE MOJYYEHHBIX 3HAHUH JJIs1 ONMCAHUS M aHaJN3a PeajbHbIX 3aBUCUMOCTEH;

BIIQJICHUE YMECHUSMH COCTABIICHUSI BEPOSATHOCTHBIX MOJIEIIEH 1O YCIOBHIO 331a4d M BBIYUCIICHUS BEPOSATHOCTH HACTYIJICHUS COOBITHH, B TOM YHCIIC C
puMeHeHneM (HopMysl KOMOMHATOPUKHU M OCHOBHBIX TEOPEM TEOPUU BEPOSTHOCTEN; UCCIIEOBAHMS CIyYailHBIX BEJIMYMH 110 UX pPaclpeaeseHUIO.

Yri1y0/1eHHbIH YPOBeHb
«CHCTeMHO-TeopeTHYeCKHe Pe3yJIbTaThI»

Paznen Il. BoinycKHUK HAYyYHuTCS V. BbIlyCKHHMK NOJYYHUT BO3MOKHOCTh HAYYUTHCS

Lesn ocBoenusi | [y yCHEIHOrO IPOA0JKEHNUs 00pa30BaHUs na obecneyenuss 03MOACHOCIU YCHEUHO20

npeamera 0 CIIELUATBHOCTSIM, CBSI3aHHBIM C IPUKJIAJHBIM UCIIOJIb30BAHUEM | NPOOOIIHCEHUS 0OPA308aHUSL NO CREYUATLHOCTISM,
MaTEMaTUKH CBAZAHHBIM C OCYUjecmeneHuem Hay4Hou u

UCCAe008amMeNbCKOl OesimeaIbHOCmMU 6 00AACmU
MAMEMAMUKU U CMENCHBIX HAYK

TpeGoBanus k pesyjbraram

Inemenmuoi —  CBOGOXHO OIEPHPOBATH' MOHSTHAMH: KOHEYHOE MHOXECTBO, | Jocmudicenue pesynomamog pazoena ll;
meopuu 3JIEMEHT MHOKECTBA, MOJMHOKECTBO, HepeceyeHue, | Onepuposamsv NOHAMUEM OnpeoeneHus, OCHOGHbIMU
MHOIICECME U 00BEIMHEHNE U Pa3HOCTh MHOXKECTB, YHCIIOBbIE MHOKECTBA Ha sudamu onpeoeneHull, OCHOBHbIMU BUOAMU MEOPEM,
Mamemamuuecko KOOPIMHATHOM MPSIMON, OTPE30K, WHTEPBAJ, IOIYHHTEPBAJ, | HOHUMAMb CYMb KOCBEHHO20 OOKA3AMENbCMBa,
Il 102UKU MIPOMEKYTOK c BBIKOJIOTOM TOYKOM, rpaduyecKkoe | 0nepupoeame NOHAMUAMU CHEMHO20 U HECUEMHO20
MPEACTABICHNE MHOKECTB Ha KOOPAMHATHOM INTOCKOCTH; MHOJCECMBA,
—  3a/1aBaTh MHOYKECTBA IIEPEUMCICHHEM M XapaKTEPUCTUUECKUM | NPUMEHANMb MEmoO MAmeMamuyeckol uHOyKyuy Ons
CBOWCTBOM; npoeedenUs paccyicoeHull u 00Ka3ameibCme u npu
— OmepupoBaTh MOHSTUSIMU: YTBEPXKIECHHUE, OTpHIIAHHE pewenuu 3a0ad.
YTBEPKICHUS, UCTUHHBIE W JIOXKHBIE YTBEPXKJCHUs, PUUNHA, B nosceonesnou scusnu u npu uzyuenuu opyaux
CIIEICTBUE, YACTHBIA  CiIy4ail  OOWIEro  yTBEpXKICHUS, npeomemos: 5
KOHTPIIPHMED; UCNOIb306aMb MEOPEMUKO-MHOHCECNEEHHbLU AZbIK U A3bIK

—  [IPOBEPATH NPHHAUICHKHOCTD IEMEHTA MHOKECTBY; JI02UKU OJisL ONUCAHUS PEAIbHbIX NPOYECCO8 U ABTIeHUI,




— HaXOJWTh IepeceueHre U 00beTMHEHNE MHOXKECTB, B TOM YHCIIE
MPEJICTABICHHBIX TpadUYecK Ha YHUCIOBOM MpSAMOW WM Ha
KOOPJAMHATHOM IUIOCKOCTH;

— TMpPOBOJAUTH JIOKAa3aTENbHBIC PACCYXKICHHsS Uii OOOCHOBaHHSA
HMCTUHHOCTHU YTBEPKICHUMN.

B noeceonesnoti scuznu u npu uzyveHuu Opy2ux npeomemos:

— HCIOJIB30BATh YMCJIOBBIE MHOKECTBA HA KOOPAMHATHOU IIPSIMOM
U Ha KOOPAMHATHOW IUIOCKOCTH [UIsl OIIMCAaHUsA PEAJbHBIX
IIPOLIECCOB U SABJICHUM;

— IPOBOJAUTH  JOKA3aTEIbHBIE PpACCYXKACHHS B  CUTyalMsX
IIOBCEJTHEBHOM JKW3HU, IPU PEIICHHH 33Jad H3 JPYTrux
IIPEIMETOB

npu peuteruy 3a0ay Opy2ux yueOHvlx npeomemos

Yucna u
GbIPAdCeHUA

— CB0OOOZHO oOmEepuUpoBaTh MOHATUSMHU: HATypajJbHOE YHUCIIO,
MHOXKECTBO HATypaJlbHBIX YHCEN, IEJ0€ YHCIIO, MHOXECTBO
[ENbIX 4YHhCel, OOBIKHOBEHHas JApoOb, AECATUYHAS JIPOOb,
CMEIIaHHOE€  YHUCJIO, PAIHOHAIBHOE  YHCI0, MHOXKECTBO
palMOHANIBHBIX  YHCENl, HWpPPAlMOHAJIBLHOE YHCI0, KOpEHb
CTCIICHU n, JIEUCTBUTEIILHOE 4HCIIOo, MHO>ECTBO
JNEUCTBUTENBHBIX YHUCEJ, TE€OMETPUYECKas HWHTepIpeTanus
HaTypaJ'II)HI)IX, I CIbIX, paHI/IOHaJ'II)HI)IX, I[GI\/'ICTBI/ITGJ'H)HBIX YUCCII,

— TMOHUMaTh U OOBSACHATH PA3HUIY MEXKAY TO3UIMOHHOW U
HETO3UIMOHHON CHCTEMaMU 3aIIMCH YHCET;

— TMepeBOAUTh YHCIAa M3 OJHOM CHUCTEMBI 3amuCU (CHCTEMBI
CUHCTICHHS) B IPYTYIO;

— JOKa3bIBAaThb U HCIIOJIb30BAThH HpI/I3HaKI/I JACIINMOCTHU CyMMI)I 158
HpOI/ISBe)IeHI/IH HpI/I BBIITOJIHCHU N BI)I‘—II/ICJ'IGHI/Iﬁ nu peHIeHI/II/I
3aja4;

— BBIIIOJIHATH OprrJ'IeHI/Ie paHI/IOHaJ'II)HI)IX 158 praHHOHaHBHBIX
YHCeII ¢ 3aJaHHON TOYHOCTBIO;

— CpaBHUBATH JACHCTBUTEIHHBIC YHCIIA Pa3HBIMU CIIOCOOAMHU;

— YHOpSAIOYMBATH YHCIIA, 3alMCAHHBIE B BUIE OOBIKHOBEHHOW W
JEeCSITUYHON ApoOu, dYmcna, 3alyCaHHBIE C HCIOJb30BAHUEM
apu(MeTHyecKoro KBaJpaTHOTO KOPHs, KOpHEH CTENeHu
Oouible 2;

— Haxomuth HOJl m HOK pasnpiMu crioco6aMu M HMCIOJIB30BaTh

Jlocmusicenue pesynomamos pazoena ll;

C80O0OHO ONEPUPOBAMb YUCLOBLIMU MHOICECMBAMU NPU
peuieHuu 3a0a4,

HOHUMAMb NPUYUHBL U OCHOBHBLE UOeU PACUUPEHUS]
YUCTIOBLIX MHONCECME;

811a0emb OCHOBHBIMU NOHAMUSIMU MeOpUU OeTUMOCIU NPU
peuieHuy cmaHoapmusix 3a0a4

umemsb 6A306ble NPEOCMABIEHUSI O MHONCECTBE
KOMNIEKCHBIX YUcel;

CB0O00HO BbINOIHAMb MONCOECMBEHHbIE NPE0OPA306aAHUSL
MPUSOHOMEMPULECKUX, TI02APUPMUYECKUX, CTNEeNneHHbIX
BbIPANCEHULL,

enaoemuv opmynou bunoma Horomona,

NpUMeHAMb NPU peleHuU 3a0ay meopemy 0 TUHeUHOM
npeocmasnenuu HOJJ;

npumensams npu pewenuu 3aoay Kumaiickyro meopemy 06
ocmamxax,

npumensms npu pewenuu 3aoay Manyio meopemy ®Pepmay

YMemb 8bINOIHAMb 3ANUCH YUCLA 8 NOZUYUOHHOU cucmeme
cuucnenus;

NPUMEHSAMb NPU PEUeHUU 3A0aY MeopemuKo-yuciosble
@yHKYUU: YUCIo U cymma denumenetl, PYHKYUIO
Dinepa;
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UX IIPU PELIEHUH 3a/aY;

— BBINOJIHATH BBIYMCICHUS M TpeoOpa3oBaHHsl BBIPAKEHUH,
colepXkalluX JCHCTBUTEIbHBIE YHUCIA, B TOM YHCIE KOPHH
HATypaJbHbIX CTEIICHEM;

— BBINOJIHATH CTaHAApPTHBIE TOXKIECTBEHHbIE MPeoOpazoBaHuUs
TPUTOHOMETPUYECKHUX, norapu(pMUUECKUX, CTEIIEHHBIX,
HWPPALUOHAIIBHBIX BBIPAXKEHUM.

B nogceonesnotl scuznu u npu uzyueHuu Opy2ux npeomemos:

— BBINOJIHATD U OOBSICHATH CPABHEHHME PE3YJIbTATOB BBHIYMCICHUN
IpU  pElIEHUH MPaKTUYEeCKHX 3aJady, B TOM  YHUCIE
MPUOIVKCHHBIX BBIYMCICHHUA, WCIONIB3YyS pa3HBIE CIIOCOOBI
CpaBHECHMI;

— 3aluChIBaTh, CPaBHUBAThb, OKPYIJISITh UWCIOBBIE JaHHBIC
pealbHBIX BEIMYMH C HCIOJIB30BAHUEM Pa3HBIX CHUCTEM
HU3MEpEeHHUS;

COCTABJISITh U OLICHUBATh Pa3HBIMU CIIOCOOAMHU YUCIIOBBIC
BBIPAXXEHUS IIPU PEUICHUU PAKTUYECKUX 33]a4 U 3a]a4 U3
JIPYTUX YYEOHBIX IPEIMETOB

NpUMeHAMb NPU peleHuu 3a0ay yenuvie opoou;
NPUMEHAMb NPU peuleHUU 3a0a4MHO20YIeHbl C

OeticmeumenbHuIMU U YeablMu Kodghguyuenmamu,

671a0emb NOHAMUAMU NPUBOOUMDLI U HENPUBOOUMDBILLL

MHO2OYJIER U NPUMEHANb UX NPU pelueRUU 36100'{;

npumenamo npu peutenuu 3a0ad OCHO8HYIO meopemy

aneeopwi;

NPUMEHAMb NPU peuleHuu 3a0a4 npocmetiuiue QyHKyuu

KOMNIIEKCHOU NEPEMEHHOU KaK 2eoMempuiecKue
npeoopazosanisl

Ypasuenun u
HepageHncmea

— CB0O0OOJHO OnepupoBaTh MOHATHIMU: ypaBHEHHE, HEPABEHCTBO,
PaBHOCUJIBHBIE  YpPaBHEHHs M  HEPABEHCTBA, YypaBHEHUE,
SBJISIFOLEECS.  CIEACTBUEM JIPYTOTO YpPAaBHEHUS, YpPABHEHUS,
PaBHOCWIIbHBIE HA MHOXKECTBE, PAaBHOCHIIbHBIE MPEOOpa30BaHUS
YPaBHEHU;

— pellIaTh pa3HbIC BUJbI YPABHEHUN U HEPABEHCTB U UX CUCTEM, B
TOM 4YHCJIe HEKOTOphIe YpaBHeHHs 3-i U 4-i1 cTeneHel, IpoOHO-
palrOHaIbHBIE U UPPALMOHAIILHEIC;

— OBJIAJIETh OCHOBHBIMH TUTIAMH MTOKa3aTeNbHBIX,
Jorapu(pMHUUECKUX, UpPallMOHATbHBIX, CTEIEHHBIX YPaBHEHUH U
HEPAaBEHCTB U CTaHAAPTHBIMA METOJAMM HX pELICHUNd U
MIPUMEHATH UX IIPU PELICHUN 33]1a4;

— IPUMEHATH TeopeMy be3y K pelleHnIo ypaBHEeHHUI;

— IpUMEHATH TeopeMy Buera mud  pemeHuss HEKOTOPBIX
YPaBHEHUH CTEIIEHU BBIIIE BTOPOU;

— TIOHMMAaTh CMBICJ TEOPEM O PABHOCHUJIbHBIX M HEPABHOCHUIIbHBIX

Jocmuoicenue pezynomamog pazoena ll,

C80000HO onpedenamb mun u 6vloUpams Memoo
peuienus  NOKA3amenvHvlX U Jlo2apumuyeckux
VPasHeHUull U HepaseHCcma, UPPAYUOHANbHBIX YPABHEHULL
U HepageHcms, MpUSOHOMEMPUYECKUX YPABHEeHUl U
Hepagencmas, ux cucmem,

€680000HO pewiams cucmemvl TUHEUHbIX YPAGHEHUU,
peuiams OCHOBHblEe MUNbl YPAGHEHUL U HEPABEHCME C
napamempamu,

NpUMEHAMb  NpU  peuwleHuu  3a0ay  HepaseHcmea
Kowu — bynaxoesckoeo, bepuynnu,

umemsb npeocmasiienue O HEPABEHCMBAX MeNHCOY
CPeOHUMU CMeneHHbIMU
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npeoOpa3oBaHUAX YPAaBHEHUN U YMETh UX JOKa3bIBaTh;

BJIAJICTh METOJaMU pEIICHUs YpaBHEHHUI, HEPaBEHCTB M UX
CHCTEM, YMETh BBIOMpATh METOJ pEUIeHUS U OOOCHOBHIBATH
CBOM BBIOOD;

UCIIOJIB30BATh METOJl MHTEPBAJIOB ISl PEIICHHUs HEPABEHCTB, B
TOM 4HCJIE JAPOOHO-PALMOHAIBHBIX W BKIIOYAIONINX B CEOS
UppaMoOHaIbHBIC BHIPAKCHHUS;

pemiate anreOpayecKue YpaBHEHUS M HEPAaBEHCTBA U X
CHCTEMBI C TapaMeTpamMH airedOpandeckuM U Trpaduyeckum
METOIaMU;

BJIAJICTh PAa3HBIMH METOJIaMH JI0Ka3aTeIbCTBA HEPABEHCTB;
penate ypaBHEHHUS B LIENbIX YUCIIAX;

n300pakaTh ~ MHOKECTBA Ha  IUIOCKOCTH,  3a/laBacMble
YpaBHEHHSIMH, HEPAaBEHCTBAMH U UX CUCTEMaMH;

CBOOO/IHO MCIIOJIB30BATh TOXKIECTBEHHBIC MPEOOpa30OBaHUs MPU
pELICHNH YPaBHEHUH U CUCTEM YpaBHEHUH

B noeceonesnoii scuznu u npu uzyueHuu Opy2ux npeomemos:

COCTABJISITH M pelIaTh YpPAaBHEHMs, HEPABEHCTBA, UX CHUCTEMBI
IIPY pElIeHUH 3a]a4 JPYTUX y4eOHbIX MTPEIMETOB;

BBINOJIHATE OLIEHKY MPaBAONOI00US pe3yabTaToOB, MOTydaeMbIX
[IpU PELICHUH Pa3]IUYHBIX YPABHEHUN, HEPABEHCTB U UX CUCTEM
IIPY pElIeHUH 3aJa4 JPYIuX y4eOHbIX MTPEeIMETOB;

COCTAaBJIATH M  pEIIaTb ypaBHEHUS U  HEPABEHCTBA C
napamMeTpamMM IpU  pelIeHUuH 3aJad  JIpYruMx  y4eOHbIX
MIPEAMETOB;

COCTABJIAATH YPaBHEHHME, HEPABEHCTBO WJIM HX CHUCTEMY,
ONMCBIBAIOLIUE PEATBHYIO CUTYALUIO WU MPUKIAJHYIO 33a/1a4y,
MHTEPIPETUPOBATH MTOTYYEHHBIE PE3YJIbTaThI,

UCIIOJIB30BaTh  IIPOTPaMMHBIE  CPEACTBA IPU  PELICHUHU
OTJIEIIbHBIX KJIACCOB YPABHEHUIN U HEPABEHCTB

Dyukyuu

BrnaneTs noHATHSAMU: 3aBUCUMOCTD BCJIMYMH, (I)YHKI_II/ISI, ApPTYMCHT U

3Ha4YeHHE (PYHKIMHU, 00JIACTh OMPEIEICHUS U MHOXKECTBO
3Ha4eHUH PYHKUUH, rpauK 3aBUCUMOCTH, TpaduK QyHKINH,
HyIU QYHKIMH, TPOMEXKYTKH 3HAKOMOCTOSIHCTBA, BO3PACTaHUE

Jocmuoicenue pezynomamog pazoena II;

enadems NOHAMUEM ACUMNINOMbL U YMEMb €20 NPUMEHAMb
npu pewienuy 3a0au,

NPUMEHAMb MemoObl peuleHusi RPOCMetuiux
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Ha YUCIIOBOM MPOMEXKYTKE, YObIBAaHHE HA YUCIOBOM
MIPOMEXYTKe, HanboIbIllee U HAUMEHbIIee 3HaueHue (QyHKITUN
Ha YUCIIOBOM MPOMEXKYTKE, IEPHUOJNUEcKas QYHKIUS, TIEPHOI,
YeTHas U HeueTHas QYHKIUU; YMETh IPUMEHATh 3TH MOHSATHS
IIpY pELICHNH 33]1a4;

BJIQ/IETh MOHSTUEM CTETNeHHAs (PYHKILHUS; CTPOUTH ee rpaduk u

YMETh IPUMEHSATH CBOWCTBA CTENCHHON (DYHKIIUH MTPH PEIICHUN

3ajay;

BJIAJICTh MOHATUSAMH MOKa3aTeNbHAs (PYHKIUS, SKCIIOHEHTA,
CTPOUTH UX TPAPUKH U yMETh IPUMEHATH CBOUCTBA
MOKa3aTeNbHON (QYHKIMY MTPU PEIICHUH 3a/1a4;

BJIAJICTh MMOHATHEM JlorapupMudeckas GyHKIHS; CTPOUTH €€
rpaduK U yMeTh IPUMEHSTH CBOHCTBA JIOTapU(PMUIECKOM
(GYHKINU TIpU peIeHUH 3a/a4;

BJIAJICTh MOHATUSMH TPUTOHOMETPUYECKUE (YHKIIUH; CTPOUTH UX
rpadMKu ¥ yMETh IPUMEHSTH CBOWCTBA TPUTOHOMETPHUECKUX
(bYHKIMIA pU peIICHNH 3a/1ay;

BJIAJIETh MOHATHEM 0OpaTHast QYHKINS; TPUMEHSTH 9TO TIOHSATHE
IIPU pPELIeHNUH 3ajay;

NPUMEHSTH MPH PEIICHUH 331a4 CBOMCTBA ()YHKIIMIA: YETHOCTH,
NEPUOIMYHOCTb, OTPAaHUUEHHOCTbD;

NPUMEHSTH MIPH PEIICHUH 33124 MPeoOpa30BaHus TpapKOB
GbyHKIH;

BJIAJICTh MMOHSATHSMH YUCIIOBASI MTOCIIEIOBATEIHHOCTD,
apupMeTHyecKast U TeOMeTpHUecKasi POrpeccHs;

NPUMEHSTH MTPH PEIICHUH 337a4 CBOMCTBA U TIPU3HAKU
apu(pMeTHYECKONH U T€OMETPUIECKOI MPOrpecCcHil.

B noseceonesnoll scusHu 1 npu u3y4eHuu Opyeux y4eOHvix
npeomemos:

— ompenensaTs Mo rpaduKaM € HCTIOJIB30BAaTh JJIsi PEIICHUS

MNPUKIAAHBIX  3aaa4 CBOMCTBaA PC€AJIBHBIX  MPOLCCCOB

u

3aBUCUMOCTeH  (HauOoJbIlMe W HAUMEHbIIME 3HAYCHMS,
MIPOMEXYTKH BO3pAcCTaHUs U YObIBaHUS (YHKIIMH, TPOMEKYTKU

3HAKOMOCTOSIHCTBA, ACHUMMTOTHI, TOYKH Teperuda, Mepuo
T.IL.);

u

— UHTEPHPETHPOBAaTH CBOMCTBA B  KOHTEKCTE KOHKPETHOM

oughghepenyuanvbHwvix ypasHenuii nepeoco u 8Mmopo2o
Nnopsi0Ko8
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[IPAaKTUYECKOU CUTYALUH;.

OTpeAeNATh o rpadukam NpocTenIne XapakTepUCTUKN

MEPHOJNYECKHUX MPOIECCOB B OMOJIOTUH, SKOHOMHUKE, MY3bIKE,
pasgnoCBs3H U Jp. (aMILTUTY/A, IEPUOJ U T.11.)

Inemernmeot
Mamemamuyecko
20 ananuia

Brnaners monsiTueM 6eckoHEeUHO yOBIBatOIIasi FTEOMETPUUECKast

IporpeCCud U YMEThb IIPUMCHATE €TI0 ITPH PCIICHUN 3ada4,

IIPUMEHSATD JUIs PELECHUs 3a/1a4 TEOPHUIO MPEJIETIOB;
BJIAJICTh MNOHATUAMHU OECKOHEYHO OO0JIbIINE U OECKOHEYHO MaJible

YHCIIOBBIC TTOCIIEAOBATEILHOCTA U YMETh CPaBHUBATH
OECKOHEUYHO OO0JIBIINE U OECKOHEUYHO MAJIbIE
II0CJIEOBATEILHOCTH,

BJIAACTDb ITIOHATUAMU: ITIPOU3BOJHAA q)YHKI_II/II/I B TOYKE, IIPpONU3BOAHAA

GyHKIIY;

BBIUUCIISATh TPOM3BOJHBIC JJIEMEHTAPHBIX (QYHKIUH H UX
KOMOMHAIIHIA;

HCCIIeIOBaTh (PYHKIIMH HA MOHOTOHHOCTH M 9KCTPEMYMBI,
CTPOUTH TpadUKH U MPUMEHATH K PEIICHUIO 337124, B TOM YHCIIE
C apamMeTpoMm;

BIIaJIETh TOHATHEM KacaTenbHas K rpaduky QpyHKIMH U yMeTh
MIPUMEHSITh €T0 MIPH PEIICHUH 3aa4;

BJIQJICTh TIOHATHSMH IEPBOOOpa3Hast (PYHKIIHSI, OTPEeIICHHBIH
WHTETpA,

npuUMeHsITh Teopemy HbroTona—JIeliOHUIA U ee CIEeACTBUS IS
pelIeHus 3a/1a4.

B nosceonesnoii orcuznu u npu usyuyenuu opyux y4eoHvlx

npeomemos:

pemaTh MPUKIaIHbIE 337adyd U3 OHOJOTWH, (U3UKH, XUMUH,
HKOHOMHKH U JPYTUX MPEAMETOB, CBSI3aHHBIC C UCCIICIOBAHUEM
XapaKTEPUCTHK MPOIECCOB;

HHTEPIPETUPOBATH MOIYUCHHBIE PE3YIIbTATHI

Hocmuoicenue pezynomamos pazoena I1;
Cc80000HO  61ademb  CIMAHOAPMHbIM
mMamemamuyecko2o — awaiuza  07d
NPOU3BOOHBIX PYHKYUU OOHOU NePEeMEHHOLL,
CB0D0OHO NpUMEHAMb annapam MamemamuyecKko2o
ananuza O UCcie008anust QYHKYUl U NOCMpoeHusl
epaguxos, 6 MOM  uucie  UCCAEO08AHUSI  HA
BbINYKIOCb,

onepuposamv NOHAMuUeM nepeooopasHoll yHKyuu Ois
peutenus 3a0au,

061a0emb OCHOBHLIMU C8eOeHUAMU 00 uHmezpaie

annapamom
BblYUCIeHUA

Hviomona—Jletibnuya u e2o npocmevuux
NpUMEHEHUSX;
onepuposamau 8 CMAaHOapmHvLx cumyayusx

NPOU3B0OHBIMU BbICUUUX NOPAOKOS,

yMemv NpuUMeHAmb Npu peueHuu 3a0ay Ceoucmed
HenpepuLeHbIX PYHKYULL,

yMemb NpuMeHAmb NpU peuleHuu 3a0ay meopemol
Betiepwmpacca,

yMemb  GbINOIHAMb — NPUOIUNCEHHbIE — BbIYUCTEHUS
(Memoobl  pewienusi  ypasHeHull, BbIYUCTEHUS
onpeoeneHHo20 uHmezpana);

yMemb  NPUMEHAMb  NPUNONCEHUe NPOU3BOOHOU U
ONpeoenenHo2o0  uMmeepala K - peuwleHuio  3a0au
ecmecmeo3Hanus,;

enademv — NOHAMUAMU — 6MOPAs — NPOU3BOOHAS,

BLINYKIIOCMb 2pAPUKA PYHKYUU U YMEemb UCCIe008aMmb
@DYHKYUIO HA BLINYKIOCTD

Cmamucmuka u
meopusn
eéepoamuocmeil,

OHCpI/IpOBaTB OCHOBHBIMH OIMUCATCIIbHBIMHA XaPAKTCPUCTHKAMHA

YHCIIOBOTO HabOpa, MOHATHEM TeHepalibHasl COBOKYITHOCTh H
BBIOOPKOI1 U3 Hee;

Jlocmuoicenue pezyromamog pazoena |,
uMemb npedcmasgienue 0 YeHMpaibHOU NPedeibHOl

meopeme,

13




J102uKa u —  ONEPHPOBAThH IOHATUSAMH: YACTOTA M BEPOATHOCTH COOBITHS, | UMEmb npeocmaeienue o 6bl00POUHOM KOIpduyuenme
KomOunamopuka CyMMa M TOPOU3BEACHHUE  BEPOATHOCTEH,  BBIUUCIIATH KOppensayuu u TUHeHOU pecpeccuu;
BEPOSITHOCTH COOBITUI Ha OCHOBE ITOJICUETA YUCIIA HCXOJIOB,; umems npedcmasienue 0 CMamucCmuyecKux 2unome3ax u
— BIIQJIeTh OCHOBHBIMU TOHSATHSIMH KOMOWHATOPUKHA M YMETh HX npoeepke cmamucmuieckou cunomesul, o
IIPUMEHSTh IIPU PEICHHUH 33/1a4; cmamucmuxe Kpumepus u ee yposHe 3Ha4uMOCmu,
— HWMETh NPEACTABICHUE 00 OCHOBAX TEOPHH BEPOSATHOCTEH; uMemp npeoCmagienue O CeA3U SMIUPULECKUX U
— HMETh MPEIACTaBICHHE O JHUCKPETHBIX M  HEIPEPHIBHBIX meopemu4eckux pacnpeoeienut;
CITy4aiiHBIX BEIIMYMHAX M PACHpPEACICHHIX, O HE3aBHCUMOCTH | UMENb npeocmasnenie 0 KOOUPOSAHUL, OBOUNHOU 3ANUCL,
CIIy4alHBIX BEJINYUH; dsouuHoM Oepese;
— WUMeTh MPEJCTAaBIEHHE O MaTeMaTMYeCKOM OXKHUJIAHHU MU 61a0eMb OCHOGHbIMU NOHAMUAMU  Meopul 2pagos (epagp,
JMCTIEPCHHU CITYHAHHBIX BEHYHH; eepuiuna, pebpo, cmenersb BepUILHbL, n)(;mb 6 epagpe) u
— HMETh TPEACTABICHHE O COBMECTHBIX  paclpeIeIeHUsIX ymemo gp UMEHAND UX dnp U pewtenun saoat,
R e p— umems npedcmasiienue 0 0epebsx u ymems NPUMeHsIms
npu pewienuy 3a0au;
— IOHHMMAaTh CYTh 3aKOHA OOJIBIINX YHCENI U BEIOOPOYHOIO METOa
g 811a0emsb NOHAMUEM CEI3HOCHb U YMeMb NPUMEHSMb
HU3MEPEHUS BEPOSITHOCTEH;
KOMNOHEHMbl CEAZHOCIMU NPU PeUuleHUuU 3a0ay;
— HUMETh TMPEJACTABICHUE O HOPMAIBHOM pACHpPEICICHUH U
. yMemsb 0Cyuecmeaniams nymu no peopam, 06xoovl pedep u
pUMEPax HOPMaJIbHO PaCIPEICIICHHBIX CIyYailiHbIX BEIINYHH; sepuutn zpacha;
— HMETh MPEJICTABICHHE O KOPPENSAINN CIyYalHbIX BEINYHH. ’ .
umems npedcmasiienue 06 UNEPOBOM U 2aMUTLINOHOBOM
. nymu, umems npeocmasienue 0 mpyoHoCcmu 3a0aqu
B nosceonesnoil scuznu u npu uzyueHuu Opyeux npeomemos:
. . HAXOHCOEHUSL 2AMUTLINOHOBA NY MU,
— BBIUHCIIATH WM OICHUBATH BEPOSTHOCTH COOBITHI B peaibHOU
— e1ademb  NOHAMUAMU  KOHEUHble U  CUemHble
KHU3HH;
’ MHOJICECBA U YMeMb UX NPUMEHAMb NpU pPeuleHuu
— BBIOMpATh METOJIBI MOJXOMASIIETO MPEACTABICHUS U 00pabOTKH a0y
JTAHHBIX ’ .
— yMemb  NPUMEHAMb  MemoO  MAmeMamuiecKou
UHOYKYUU;
—  ymemb npumensmv npunyun Jlupuxie npu peuieHuu
3a0ay
Texcmogvle — Permare pa3Hble 3a/1auu TOBBINIEHHON TPYIHOCTH; Locmuoicenue pezynomamos pazoena |l
3a0auu — BBIOMPATh ONTUMAJbHBIHI

aHAJM3UpPOBaTh YCJIOBUE 3aJlauH,
METOJ pelleHHs 3a]1a4l, pACCMaTPUBasl Pa3IUNUYHbIE METOBI;
CTPOUTH MOJIENb PEIICHUS 3a/la4d, MPOBOINTH JIOKa3aTelbHBIC
paccyXJIeHHs MIPU PELIeHNH 3a1a4H;

pemath 3amgauu, Tpedyroue mnepedopa BapHAHTOB, MPOBEPKH
yCIIOBHii, BRIOOPA ONTHMAJIBHOTO PE3yIbTaTa;
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aHAJIM3UPOBATh M MHTEPIPETUPOBATH MOTYyYCHHBIC PEIICHUS B
KOHTEKCTE yCIOBHS  3aJa4d, BHIOMpaTh pEHICHUS, HE
MPOTHBOPEYAIIUE KOHTEKCTY;

MEePEBOUTh TPH PEHICHUH 3aJa4d WHQOOPMAIMI0O W3 OJIHOU
(GOpMBI 3amuCcu B APYryH0, HCIOJB3YyS TPH HEOOXOIUMOCTH
CXEMBI, TAOJHUIIBL, TPAQUKH, THATPAMMBI.

B nosceonesnoii soicusnu u npu uzyyeHuu opyeux npeomemos:

pelaTh NPAKTHUYCCKUC 3aJa9M U 3ada4YU1 U3 APYTUuX NpcaMCTOB

T'eomempus

BJI&I[GTB rCOMCTPUICCKUMU TIOHATUAMU IIPU PCIICHHUU 3ada4 U
IMPOBCACHUH MAaTEMATUICCKUX paCCY)KIICHI/H\/JI;

CaMOCTOSITEITLHO (hopMynupoBath onpezeneHus
TCOMETPUUYECKUX (QUTYp, BBIIBUTATh THUIOTE3Bl O HOBBIX
CBOMCTBAX W TMpHU3HAKaX TreoMeTpuueckux Guryp u

O00OCHOBBIBAaTh ~WJIM  ONpOBEpPraTh HX, 0000maTe WIN
KOHKPETU3UPOBaTh pE3yJNbTaThl Ha HOBBIX Kiaccax (Guryp,
IIPOBOJIUTH B HECJIOXKHBIX CIydasX KiIacCUPHUKaALMIO (GUryp 1o
Pa3IMYHBIM OCHOBAHUSM;

UCClIeIoBaTh ~ YepTeX M, BKIOYas KoMOMHauuu  ¢uryp,
U3BJIEKATD, HUHTEPIPETUPOBATH u peoOpa3oBbIBaTh
uH(pOpMaINIo, IPEACTABICHHYIO Ha YepTexax;

pelarh 3aJ1a4d TeOMEeTPUUYECKOTo COJIEp)KaHus, B TOM YHUCIIE B
CUTyalusiX, KOIJla aJFOPUTM pElIeHHUs He CIeAyeT SBHO U3
YCJIOBHS, BBINOJHATh HEOOXOAMMBIE JJIs1 pEIIEeHUs 3a/lauu
JIOTIOJIHUTEJIbHBIE TTOCTPOEHHUS, HCCIEI0BaTh BO3MOXKHOCTb
MIPUMEHEHHS TeOpeM U (pOpMYII AJIs pelieHus 3a/1a4;

yMeTb (GOpMyJIHpoBaTh M JOKa3blBaThb T'€OMETPUYECKHE
YTBEPKICHUS;

BJIA/IETh MOHATUSAMU CTEPEOMETPUHU: NMPU3MA, NapajljiesIenuIes,
NMpamMuia, TETpa’ip;

UMETh TPEICTaBICHHUS 00 aKCHOMax CTEpEeOMETpUH U
CIIECTBUSIX W3 HUX WU YMETh NPUMEHATh UX MpPH pEIIeHUU
3aja4;

YMETb CTPOUTb CEUEHHs] MHOIOI'DAaHHMKOB C HCIOJIb30BAaHUEM
pa3IUYHBIX METOOB, B TOM YHCJIE U METO/A CIIEIOB;

Hmemw

memooe,
61ademsb NOHAMUEM 2eoMempudecKue Mecma moyex 8
npocmpancmee u ymems NPUMeHsAmb ux OJisl peueHus
3a0ay;

YyMemb NpuMeHAmb O/l peuleHus 3a0ay Ceolcmea
NIOCKUX U OB8Y2PAHHBIX Y2108, MPEXSpaHHo20 yeid,
meopembl KOCUHYCO8 U CUHYCO8 OJisl MpPexepaHHo20
yena;

e1ademsv  NOHAMUEM  NEPNeHOUKYNsIpHOe  ceueHue
NpU3MbL U YMemb NPUMEHSAMb €20 NPU peuleHuu 3a0a4;

umemuy npeocmasieHue 0 oeoticmeenHocmu
NPABUNLHBIX MHO202PAHHUKOS,

61a0emsb NOHAMUAMU YEHMPAIbHOe U NAPALIelbHOe
NPOeKMupo8anue U NPUMeHAmMb UX Hpu NOCMPOEHUU
ceyeHUll MHO20SPAHHUKO8 MEMOOOM NPOEKYULL,

uUMemb npeocmasienue o0 pazgepmrKe MHO202PAHHUKA U
Kpamuauiuiem nymu Ha NOGEPXHOCMU MHO202PAHHUKA,

umems npeocmasieHue 0 KOHUYECKUX CeUeHUsx,

umems npeocmasnenue o0 Kacarwuxcsi cgepax u
KOMOUHAyuyu men 6pawjeHusi u ymemv NPUMEHAMb UX
npu peuteHuy 3a0ay;

NPUMEHAMb NPU PeueHuU 3a0a4 Qopmyny paccmoanus
Om MOUKU 00 NAOCKOCHU,

61a0emb  PA3HbIMU  CHOCOOAMU  3A0AHUSL  NPAMOU
VDasHeHUusMU U YyMemv NPUMEHAMb Npu peuleHuu

npedcmaeﬂeHue 006 akcuomamu4ecKkom
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UMETh TMpPEICTABICHHE O CKPEIIMBAIOMIUXCS TMPSIMBIX B
MPOCTPAHCTBE U YMETh HAXOIUTh YroJ M PACCTOSHUE MEXIY
HUMH;

MPUMEHSTH TEOPEMBI O MAPAIUIETLHOCTH NPAMBIX U IIOCKOCTEH
B IIPOCTPAHCTBE MPH PEIICHUH 3a/1a4;
YMEThb TNPHMEHSTH MapauleIbHOE
n3o0pakeHus: Guryp;

YMETh MPHUMEHATh NEPICHAUKYISAPHOCTH MPSMOU U MIIOCKOCTH
NIPU PELICHUH 3a7ay;

BIAJICTh  TOHATUSAMH  OPTOTOHAIBHOE  IPOEKTUPOBAHUE,
HAKJIOHHBIC U MX MPOEKLUH, YMETh MPHUMEHITh TEOPEMY O TpeX
NEPIIeHANKYIISIPax Py pelIeHUH 3a/1a4;

BJIAJICTh TOHATUSIMH  DPAcCTOSHUE MEXIy (Qurypamu B
MIPOCTPAHCTBE, OOIIMIA MEPIEHANKYIISP ABYX CKPEIIHBAOIINXCS
IPSMBIX U YMETh IPUMEHSTh UX IPH PELICHUH 33/1a4;

BJIQJICTh MIOHATHEM YToJl MEKIY IPSIMOU M IIIOCKOCTHIO U YMETh
MPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;

BJaJIeTh NOHATUSAMM  JIBYTPaHHBIM  yroi, yroia
IUIOCKOCTSIMH,  NEPHEeHAUKYJISIpHbIE  IUIOCKOCTH |
MPUMEHSTH UX MIPH PEIICHUH 3a]1a4;

BJaJIeTh HOHATHAMM IpHU3Ma, Mapajulelienues U NPUMEHSTh
CBOMCTBa MapajulesenuIie/ia py perieHuy 3a/1ay;

BJIAJIETh TIOHATHEM TIPSMOYTOJIbHBIA  Tapajuleenumnes] |
MPUMEHSTH €T0 TPU PEIICHUH 3a/1a4;

BJAJIeTh MOHATUSAMHU MUPAMUAA, BHJBl HUPAMUJ, 3JIEMEHTHI
NPaBUIBHON MUPAMUAbI U YMETh NMPUMEHATh UX MPU PELICHUU
3ajad;

UMETh  TpEACTaBICHUE O
MHOTOI'paHHHKAX;

BJIQJIETh TIOHSATHEM ILIOMIAIA MMOBEPXHOCTE MHOTOTPAaHHUKOB H
YMETh PUMEHATH €r0 MPH PELICHUH 3a7ay;

BJIQJICTh MOHATHSAMH Tella BpalleHus! (IWIMHAP, KOHYC, IIap U
chepa), UX CEUYEHHUS M yMETb NPUMEHATh HX IpHU PEIIeHUU
3ajay;

BJIAJICTh TOHATHSIMU KacaTelbHBIE MpPSIMBIE W IUIOCKOCTH H

IMPOCKTUPOBAHUE  JJIA

MEXITY
YMETh

TeopeMe  Dilepa,IpaBUIbHBIX

3a0au;

NPUMEHSAMb NPU peuteHuu 3a0ad U 00Ka3amenbCmee
meopem 6eKMOPHbLUL Memoo U Memoo KOOPOUHAM,
umems  npeocmagieHue 00 — akcuomax —obvema,
npumMeHAms  opMyavl  00beMO8  NPAMOY20TbHOO
napaiienenuneoq, npudmvl U NUPAMUObLL, Mempa’ropa
npu pewienuu 3a0au,

NpUMEHSAMb meopembl 00 OMHOUIeHUsIX 00beM0o8 npu
peutenuu 3a0ay;

NPUMEHAMb UHMe2pal O/ GbIYUCIEHUS 00beMo8 U
nogepxHocmetl men 8pAWjeHUsl, GbIYUCIEHUS NIOWAOU
chepuneckozo nosica u 00vemMa uapoBo2o Ciosi;

umemy npedcmasnerue 0 OBUIICEHUSX 8
npocmpancmee: napaiieibHoM nepeHoce, CUMMempuu
OMHOCUMENbHO NIOCKOCTU, YEHMPATbHOU CUMMEMPU,
nogopome  OMHOCUMENbHO  NPAMOU,  BUHMOBOL
CUMMempuu, yMemv NPUMEHIMb UX Npu peuleHuu
3a0au;

uMemb NpeoCmasieHue 0 NIOWAOU OPMOSOHANbHOU
npoexyuu,

umems  npeocmagieHue O — MPEXePAHHOM U
MHO20CPAHHOM Yelle U NPUMEHIMb CEOUCMEA NIOCKUX
Vell08 MHO20SPAHHO20 Yeld NpU peueHuU 3a0ay,

uMemv Npeocmasiienuss 0 npeoopazosanuu noooodus,
2oMomemuy U ymMemv NPUMEHIMb UX NPU peueHun
3a0au;

yMemb peuwilamv 3a0auu HA NIOCKOCMU Memooamu
cmepeomempuu;

yMemb NpUMeHAmMb QOPMYIbl 00beMO8 Npu peuleHuu
3a0ay

16




yYMETb MIPUMEHSITh U3MPH PEIICHUU 3a71a4;

UMETh TMPEJICTABJICHUSI O BIMCAHHBIX M ONKMCAHHBIX cdepax U
YMETh IPUMEHSTh UX MIPH PEIICHUH 33]1a4;

BIIQJICTh TIOHATUSMU O0BEM, OOBEMBI MHOTOTPAHHUKOB, TEI
BpAIICHUS U IPUMEHSATh UX MIPU PEIICHUU 33]1aY;

UMETh TPEJCTABICHHE O pa3BepTKE IMIMHApPA W KOHYCa,
TUTOIIAIM TOBEPXHOCTH IUJIMHIPA U KOHYCA, YMETh IIPUMEHSTh
WX MPU PEIICHUH 33]1aY;

UMETh MPEJICTABICHUE O IJIONIATU CHEepbl U YMETh MPUMEHSThH
€ro MpH PEIICHUH 3a71ay;

YMETh pemiath 3a1a4l Ha KOMOWHAIMU MHOTOTPAHHHUKOB H TEI
BpAIIICHHUS,

UMETh TPEJICTABJICHUE O IMOJOOMU B MPOCTPAHCTBE U YMETh
pemiaTh 3aJa4d  Ha OTHOIIEHHWE OO0BEMOB M  ILIOLIAJCH
MOBEPXHOCTEN MOTOOHBIX (HUTYD.

B noeceomnesnotl scusnu u npu uzyyenuu Opyeux npeomemos:

COCTABIISATH C HCIIOJIb30BAHUEM CBOWCTB T'€OMETPUUYECKUX (QUTYP
MaTeMaTUYECKUEe MOJEIN JUIsl PEUIEHMs 3ajad NPaKTUYECKOrOo
XapakTepa U 3a3Jad M3 CMEXKHBIX JUCLMILINH, HCCIIEIO0BAThH
IIOJIyYE€HHBIE MOJIETIN U UHTEPIPETUPOBATh PE3YJIbTAT

Bexmoput u
Koopounamul 6

BJ'[a,HeTI) IOHATUAMMU BEKTOPHI U UX KOOPAUHATHI;
YMCETDH BBIIIOJHATDL OII€palli Hall BEKTOPAMHU,

Jlocmuoicenue pesynomamos pazoena ll;
— HaxoOumv obvem napanielenuneda u mempasaopa,

npocmpancmee —  HCIOOJIB30BATH CKaJISIPHOE IIPOU3BEIECHIE BEKTOPOB pu 300AHHbIX Koop()uHamaMu Ce0UX 6EPULUH,
pPEIICHUHA 3a/1a4; —  3a0asamv npAMyro 6 npocmpancmee,
— HNPHUMCHATH YPAaBHCHUC IINIOCKOCTH, (I)OpMy.]'Iy pacCTosIHuA | — HAxXoo0umaw paccmosaHue om nmouKu 00 NJIOCKOCMU 8
MCKAY TOYKaMH, YPAaBHCHUC C(bCpBI IIpu pCHICHUU 3aaa4; cucmeme Koop()uHam;
— HNPHUMCHATH BCKTOPBI U MCTOH KOOPAWHAT B IIPOCTPAHCTBE IIPpH | — HAXo00umb paccmosHue Meofcdy CKpewusaroumumucs
pCUICHUHU 3a1a1 npAMbIMU, 3A0AHHBIMU 6 CUCmeMe KoopduHam
Hcmopu}l — Hwmetsn MIPEACTAaBICHUE O BKJIAJAC BBIJAIOUINXCA MAaTEMATHKOB B ﬂocmuofceHue pes3yibmamos pasc)efza 1|
mamemamuKu Pa3BUTHUC HAYKHU,

IIOHUMATDb POJIb MAaTEMATUKHU B pa3BUTUHU Poccun
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Memoowt
Mamemamurku

Hcrnonb30BaTh OCHOBHBIE METOJBI J10KA3aTEIbCTBA, IPOBOIUTH
JIOKa3aTeJIbCTBO U BBIIIOJIHATH OIIPOBEPIKEHUE;

IIPUMEHATh OCHOBHBIE METOBI PEIICHUS MATEMaTHYECKUX 3a/ay;
Ha OCHOBE MAaTEMAaTUYECKHX 3aKOHOMEPHOCTEH B IIPUPOAE
XapaKTepU30BaTh KPAcOTy U COBEPILIEHCTBO OKPYXKAIOIIEIO MUAPA
Y IIPOU3BEJICHUI UCKYCCTBA;

IIPUMEHATHh IPOCTEHINNE IPOrPAMMHBIE CPEICTBA U DIECKTPOHHO-
KOMMYHUKAIIMOHHBIE CHCTEMBI IPU PEIICHUH MaTeMaTHYECKUX
3a1ad4;

II0JIb30BaThCs NPUKIAJAHBIMA IIPOrpaMMaMU M I[POrpaMMaMu
CUMBOJIBHBIX BBIUMCIIEHUH JUIsI MCCIIENOBAaHUS MATEMaTHYECKUX
00BEKTOB

Jocmuoicenue pesynomamos pazoena ll;

NPUMEHAMb MAmeMamudecKue 3HaHUusl K UCC1e008aHUI0
OKpydHcaloujeco mupa (Mooeruposanue puzuyecKux
npoyeccos, 3a0ayu SKOHOMUKU)

Yriay0aeHHblil ypoBeHb

Aure0pa m Ha4aJ1a aHAIU3a

[ToBTOpenue. Pemenne 3a1a4 ¢ UCMOIB30BAaHUEM CBOMCTB YHCENI U CUCTEM CUUCIICHHS, ACIIMMOCTH, JOJIEW U YacTeil, MPOLIEHTOB, MOAYJIel uncell. Pemenue
3aJla4 ¢ UCTIOJIb30BaHNEM CBOMCTB CTENEHEH U KOPHEH, MHOTOUJICHOB, TPe00pa30BaHNi MHOTOUJICHOB U APOOHO-pallMOHATLHBIX BhIpaxeHH. Pemenne 3anaq
C MCTIOJIb30BAaHUEM TPaTyCHOM MephI yriia. Moaysb YKciia U ero cBoWcTBa. Perienne 3a1a4d Ha JBMYKEHNE U COBMECTHYIO paboTy, CMECH H CILTAaBHI C
MTOMOIIIBIO JTMHEWHBIX, KBaJIPATHBIX U APOOHO-PAIlMOHATFHBIX YPAaBHEHHH U UX cUCTeM. PelieHune 3a7a4d ¢ MOMOIIBIO YUCIOBBIX HEPABEHCTB U CUCTEM
HEPABEHCTB C OJIHOI MepeMEHHOMN, C MPUMEHEHNEM U300paKeHUsI YUCIIOBBIX MPOMEKYTKOB. PerieHue 3a1a4 ¢ CMoJIb30BaHUEM YHCIIOBBIX (PYHKIIMH M UX

Conep:xanue y4eOHOro nmpeamera.
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rpadukoB. Mcnonb30Banne cBOMCTB U Irpa)KOB JTMHEHHBIX U KBaJIpaTUYHBIX (YHKIIHI, 00paTHONH MPONOPIUOHATFHOCTU U PYHKIMU Y = \/; . I'pacduueckoe
pelieHre ypaBHeHU 1 HepaBeHCTB. Vcronb30BaHue onepanuil HaJl MHOKECTBAMU M BbICKa3bIBaHUAMU. VICIIONIb30BaHe HEPABEHCTB U CUCTEM HEPABEHCTB C
OJTHOM TIEPEMEHHOM, YHCIIOBBIX MPOMEXKYTKOB, UX 00beIMHEHNH U nepecedeHuil. [[puMeHenne npu peneHnu 3aay CBOMCTB apu(pMeTHIecKoi u
T€OMETPUUYECKON MTPOTPECCUH, CYMMHUPOBAHUS O€CKOHEUHOM CXOSIICHCS TEOMETPHUIECKOM MPOTPECCUH.




MHoxecTBa (YUCIOBbIE, FEOMETPUUECKUX GUryp). XapakTepuCTHUECKOE CBOMCTBO, 3JIEMEHT MHOXKECTBA, ITyCTOE, KOHEYHOE, 0ECKOHEYHOE MHOMKECTBO.
Crioco0sb1 3aanust MHOKeCTB [TonMHOXkecTBO. OTHOLICHHUS TPUHAAISKHOCTH, BKIIIOUSHHS, paBeHCTBa. Onepanuu Haja MHOXecTBamMu. Kpyru Diinepa.
Koneunble 1 OecKOHEUHbIE, CYETHBIEC U HECUETHBIE MHOXKECTBA.

VcTUHHBIE U JTO’)KHBIE BBICKA3bIBAaHHSI, OTIEPALIMHU HAJ| BRICKA3bIBAHUAMU. Aneebpa evickasviéanuti. CBA3b BRICKa3bIBAaHUH ¢ MHOKecTBaMH. KBaHTOPBI
CYLIECTBOBAHMSI U BCEOOILTHOCTH.

3axkoHbl JIOTUKH. OcHO8Hble 102udecKue npasuna. Penenre Joruueckux 3aad ¢ UCIoIb30BaHUEM KPYTroB DIepa, OCHOBHBIX 102UYECKUX NPAGUIL.
Ymo3zakmouenus. OG0CHOBaHUS U JI0Ka3aTeIbCTBO B MaTeMaTHKe. TeopeMbl. Buibl MaTeMaTndeckux yTBepxKAeHUN. Buodvl dokazamenbcms.
Mamemamuueckasn unoykyus. Ymeepowcoenus: oopamuoe OGHHOMY, NPOMUBONONOHCHOE, 0OpAMHOe NPOMUBONONOHCHOMY danHomy. [IpU3HAK U CBOWCTBO,
HE0OXOIMMBIE U JOCTATOYHBIE YCIOBHSL.

Ocnosnas meopema apugpmemuxu. Ocmamiu u cpaguenus. Aneopumm Eexnuoa. Kumatickas meopema 06 ocmamkax. Manas meopema @epma. Q-uuHvle
cucmemul cyucienus. Qynxyusa Jilnepa, 4Ucio u cymma oeirumeneti HAmypaibHO20 YUCIA.

Pagnannas Mepa yria, TpUTOHOMETPUYECKast OKPY>KHOCTh. TpUroHOMeTpruecKie QyHKIMH Yrced U yriioB. DopMyIbl MPUBEACHUS, CIOKECHUS
TPUTOHOMETPUYECKHUX (YHKIIHH, GOpMYIbl ABOWHOTO U MOJIOBUHHOTO aprymeHTa. [IpeoOpa3zoBaHue cyMMBbl, pa3HOCTH B IPOU3BE/ICHUE
TPUTOHOMETPUUECKUX (QYHKIMMI, 1 HA00OpOT.

Hynu ¢yHKum, npomMexyTKu 3HAaKOMOCTOSIHCTBA, MOHOTOHHOCTh. Hanbonbiiee 1 HaumeHsbliee 3HayeHne Gpynkuuu. [lepuoanueckue GyHKIUN U

HaUMEHBIIHIA nTepro/]. UeTHbIe U HeYeTHbIC PyHKIMH. PYHKYUU «OpoOHAs yacms yuciay Y = {X} u «yenas yacme yuciay Y = [X] .

Tpuronomerprueckue HYHKIIMU YMCIOBOTO apryMenTa Y =C0SX, Y =SIinX, y=tgx, y =ctg x. CBoiicTBa ¥ rpad)MKi TPUTOHOMETPUYECKHUX (DYHKIIHH.

OOpatHble TpUroHOMeTprUYeckre (PYHKIINHU, UX TJIaBHbIE 3HaYeHHUs1, CBOMCTBA U Tpaduku. TpuroHoMmerpudeckue ypaBHeHus. OJTHOpOTHBIE
TPUTOHOMETPUYECKNE ypaBHEHUS. Penenne npocTelmx TpPUroHOMETPUYECKUX HEPAaBeHCTB. [IpocTreiime cucTeMbl TPUTrOHOMETPUYECKUX YPABHEHUM.
CreneHb ¢ 1eHCTBUTENBHBIM MTOKa3aTeIeM, CBOMCTBA cTeneHu. [Ipocreiiine nokasarenbHble ypaBHEHUS U HepaBeHCTBa. [loka3zaTenbHas QyHKIUA U ee
cBoiicTBa u rpaduk. Yucno € u pyHkuus y =e*.

Jlorapudwm, cBoiicTBa norapudma. JlecaTuunblil 1 HaTypanbHbIH JorapudmM. [IpeoOpazoBanue norapupmuueckux Boipaxenuil. Jlorapudpmuueckue
ypaBHEHHUs U HepaBeHCTBa. Jlorapupmuueckas QyHKIUS U €€ CBOWCTBA U TpaduK.
CrenenHas GyHKIMS U ee cBoicTBa U rpaduk. VppannoHanbHble ypaBHEHHUS.
[lepBHYHBIE TPECTABICHUS O MHOKECTBE KOMIUIEKCHBIX YnCell. Jlelicmaus ¢ KomnieKcHolMu yuciamu. KomnaekcHo conpsdicennvie yucaa. Mooy u
apaymenm yucaa. Tpueonomempuueckas ghopma komniexcnoz2o uucaa. Pewenue ypagnenuii 6 KOMRAEKCHbIX YUCTAX.
Mertoa nHTEepBaJOB /I perieHust HepaBeHCTB. [IpeoOpa3zoBanus rpaduKoB QyHKIHMIA: CABUT, YMHOKEHHE HA YHUCII0, OTPAKEHUE OTHOCUTENBHO
KOOpIMHATHBIX ocell. [ padnueckue MeToabl penieHus] ypaBHEHUIM U HepaBeHCTB. PelieHre ypaBHEHU U HEPABEHCTB, COJEPKAIIMX EPEMEHHYIO 1101 3HAKOM
MOJYJIS.
CucreMbl MOKa3aTeabHbIX, JOTapUPMHUUECKUX U UPPALMOHAIBHBIX ypaBHEHUH. CUCTEMbI TOKa3aTeNbHBIX, JIOTapU(PMUYECKIX U UpPaAIlOHATbHBIX
HEPABEHCTB.
B3aumno oOpatubsle pyHkiun. ['paduku B3auMHO 00paTHBIX (YHKIIMH.
YpaBHEHMUSI, CUCTEMBI YPABHEHUH C TAPAMETPOM.
@opmyna bunoma Hetomona. Pewenue ypasnenuii cmenenu eviute 2 cneyuaivHuix 6udos. Teopema Buema, meopema besy. Ilpusooumvle u nenpusooumole
Mmuoeounenvl. Ocnosnas meopema aneedopvl. Cummempuyeckue MHo2ounenbl. Llenouucnennvle u yero3HauHvle MHO204NeHbl.
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Jluogpanmoswr ypasnenus. Llennvle opoou. Teopema Pepma o cymme K8aopamos.

Cymmbl u psaovl, Memoovl CYMMUPOBAHUS U NPUSHAKU CXOOUMOCHIU.

Teopembl 0 npubudiceHUuy OeticmeumenbHbIX YuUcel payuoHATbHbIMU.

MHmnooicecmea nHa KOOPOUHAMHOU NAOCKOCMIU.

Hepasencmeo Kowu—Byuaxosckozo, nepaserncmeo Hencena, nepasencmea o cpeoHux.

[Tonsatue npenena pyHkuuu B Touke. [lonamue npedena ¢pynkyuu 6 6eckoneunocmu. Acumnmomaol epagpuxa ¢ynxyuu. Cpagnenue OeCKOHEUHO MAnbIX U
beckoneuno dbonvuux. HerpepsiBHOCTD GpyHKIMU. Céoticmaa Henpepviéuvix ¢yuxkyuil. Teopema Betiepwmpacca.

Huddepenuupyemocts Gpynkiuu. [IpouzBoanas ¢pynkuuu B Touke. KacarenpHas k rpaduky ¢GyHkimu. ['eomMmerpudecknii U GU3MUECKUl CMBICTT
MIPOU3BOJIHOMN. [Ipumenenue npoussooHotl 6 gusuxe. IlponzBoausie aneMenTapubix Gynkuuid. [lpasuna nuddepenuupoBanusi.

Bropas npousBoHast, ee reOMeTpUIECKU 1 (PU3HUECKUI CMBICI.

Touku sxcTpemyma (MakcuMyMa U MUHEMYMa). MccienoBanue seMeHTapHbIX (QYHKIUN Ha TOUYKH SKCTpeMyMa, HanOoJiblliee ¥ HauMEeHbIIIee 3HaUeHHE ¢
MIOMOIIIBIO IPOU3BOIHOU. [locmpoenue epaguxos hyHKyutl ¢ nROMoubio npoussooHsix. llpumenenue npouzeo0Hou npu pewenuu 3a0ay. Haxoorcoenue
IKCMPeMymMo8 hYHKYUL HeCKONbKUX NePeMEHHbIX.

[lepBooOpasnas. Heonpenenennsiit naterpai. [leppooOpasubie anemenTapHbix Gyakmii. [lnomans kpuBoaunaeiiHol Tpanennu. ®opmyna Hetorona-
Jleitbnuna. OnpeneneHnblil UHTErpat. BoiuucieHue niowaoeti nioCcKux gueyp u 00vemos mei 8paujeHus ¢ NOMOWbI0 UHmezpaid..

Memoovl pewienus YyHKYUOHATLHBIX YPABHEHUL U HEPABEHCNS.

I'eomerpus

[ToBTOopenue. Pemienue 3a1au ¢ UCIOIB30BaHUEM CBOMCTB (UIyp Ha IUIOCKOCTH. Perienne 3a1a4 Ha 10Ka3aTeNIbCTBO U MIOCTPOEHUE KOHTPIIPUMEPOB.
[IpumeneHue nmpocTelmuX JIOTUYECKUX npaBuil. Perenne 3a1ad ¢ HCIOJIb30BaHUEM TEOPEM O TPEYTOJIbHUKAX, COOTHOLIEHUH B MPAMOYTOJIbHBIX
TPEyroJibHUKaX, (PaKTOB, CBI3aHHBIX C YETHIPEXYroJbHUKaMHU. PelieHne 3ajau ¢ HCoab30BaHuEM (aKTOB, CBSI3aHHBIX C OKPYXKHOCTSIMHU. Pemenue 3agay Ha
M3MEpEHUs Ha MJIOCKOCTH, BBIYUCIICHUS JUIMH U IIIoaAen. Peuenue 3a0au ¢ NOMOWbIO eKMOPO8 U KOOPOUHAM.

Harnsgnas crepeomerpus. [lpusma, napamuienenunen, nupaMmuia, TETpadap.

OcCHOBHBbIE MOHATHUS TEOMETPUHN B IPOCTPAHCTBE. AKCHOMBI CTEPEOMETPHUU U CIEACTBUS U3 HUX. [lonamue 06 akcuomamuieckom memooe.

Teopema Menenas ons mempasopa. IlocTpoeHne cedeHnii MHOTOIpaHHUKOB METO/10M cielloB. LlenTpanbHoe nmpoekTupoBanue. [loctpoenue ceuenuit
MHOTOTPaHHUKOB METOJOM IPOEKIIHH.

CkperuBaronmecs npsMble B MPOCTPAHCTBE. YTOJI MEXYy HUMH. Memoobl HaxodxcoeHus: paccmoanuti Mexicoy CKpewusarowuMucs npsamoiMu.

Teopembl 0 MapalIeIbHOCTH NPSAMBIX U INIOCKOCTEN B pocTpaHcTBe. [lapamiensHoe mpoekTupoBanue U n3odpaxenue Guryp. I eomempuyeckue mecma
Mmouex 6 npocmpancmee.

[lepneHuKyISAPHOCTD MPSMOM U INIOCKOCTH. OpTOroHaIbHOE MpoeKTUpoBaHue. HakimonHble n npoeknnu. TeopeMa o Tpex NepneHauKysapax.

Buowr mempasopos. Opmoyenmpuueckuii mempasop, KapKachvlil mempasop, pagHoZpanHulii mempasop. IIpsamoyzonvusiti mempasop. Meouanv u
bumeouanvl mempa’aopa.

Jocmpausanue mempasdpa 0o napaiieienuneod.

Paccrosinust mexxay ¢urypamu B npoctpancTBe. OO NEPHEHAUKYISIP ABYX CKPEIIMBAIOIINXCS MPSMBIX.
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Vel B ipoctpancTse. [leprieHauKynspHbIe IIOCKOCTH. [110wadb opmozonanvHol npoekyuu. Ilepnenoukyisaproe ceuenue npuzmwvl. TpexepaHuwiil u
MHOo202panHblil yeon. Ceoticmea nA0CKUxX y2n08 Muo2ocpaninozo yena. Ceoncmea niockux u 08y2panHulx y2i08 mpexepanno2o yaaa. Teopemvl KOCUHYCO8 U
CUHYCO8 0I5l MpexepanHo2o yaid.

Bunpl MHOTOrpaHHUKOB. Pazeepmru muocoepannuka. Kpamuativuue nymu nHa nosepxHocmu MHO20SPAHHUKA.

Teopema Dtinepa. 1lpaBunbHbIE MHOTOTPAHHUKHU. /[80UICMBEHHOCHb NPABUNLHBIX MHO202PDAHHUKOS.

[Ipusma. [Tapamnenenunen. CpoiicTBa napasuienenumnena. [Ipsmoyronbusiii napawienenunes. HakinoHHble TPU3MBI.

[Mupamuna. Buasl nupaMu. DneMeHThI paBUIbHON TUpaMubl. [TupamMupl ¢ paBHOHAKJIOHEHHBIMH peOpaMu U TpaHsIMH, UX OCHOBHbIE CBOMCTBA.
[Inomanu noBepXHOCTEH MHOTOIPAHHUKOB.

Tena Bpamenus: TuIMHAP, KOHYC, map U chepa. Ceuenus UMIMHIpa, KOHyca U 1mapa. [llapoBoii cerMenT, 1mapoBoi CJIOH, MapoBOi CEKTOp (KOHYC).
VYceuennast nupamMuia ¥ yCEUCHHBIN KOHYC.

Onemenmul chepuueckou ceomempuu. Konuueckue ceuenus.

KacarenbHble npsiMble 1 TDIOCKOCTH. Brimcanusie u onucanusie chepsl. Kacarowuecs cghepol. Kombunayuu men spawjenus.

BekTops! u koopaunatel. CymMMa BEKTOPOB, YMHOKEHHE BEKTOPA Ha YHCIIO. YTOI MeXay BekTopaMu. CKallipHOE MPOU3BEICHUE.

VYpaBHenue miockoctu. PopMyiia pacCTOSTHUSA MEX]y TOUKaMU. Y paBHeHHE chepbl. Popmyna paccmosinus om moyku 0o niockocmu. Cnocobwi 3a0anusl
NPAMOLL YPABHEHUAMU.

Pewenue 3a0au u ookasamenbcmeo meopem ¢ NOMOWBIO BEKMOPOG U MEMOOOM KOOPOUHAM. DNeMEHMbL 2e0MEMPUU MACC.

[Tonstue o6beMa. OOBeMbI MHOTOTPAaHHUKOB. OOBEMBI TN BpallleHUs. AKcuomuvl obvema. Bvisood popmyn 06vemos npsamoyeonbrHo2o napanienenuneod,
npuzmsl U nUpamuodsvl. Popmynst 0 HAX0HCOeHUsi 00vbema mempalaopa. Teopemvl 06 OMHOUEHUAX 0OBLEMOB.

Ipunoocenus unmezpana K 8bI4UCIeHUIO 00beM08 U nosepxHocmeti men epaujenus. [lowaos cghepuueckozo nosaca. Odbvem waposoeo cnos. llpumenenue
00veMo8 npu peueHuy 3a0ad.

[Tnomans chepsi.

Paszeepmxa yununopa u konyca. Ilnomanb noBepXHOCTH LHMUJIMH]IPA U KOHYCA.

KoMOuHammu MHOTOrpaHHUKOB U TEJ BPAIIEHUS.

[Tono6ue B nmpoctpancTse. OTHOILIEHNE 00BEMOB U TUIONIAIEH TOBEPXHOCTEH MOJOOHBIX PUTYP.

suoicenus 6 npocmparcmee: napaiienbHblil NePeHoc, CUMMEMPUsL OMHOCUMETLHO NIIOCKOCHIU, YEHMPATbHASL CUMMEMPUSL, NOBOPOM OMHOCUMETILHO NPSMOU.
IIpeobpazosanue nooobus, comomemus. Peuwlenue 3a0a4 Ha NIOCKOCMU € UCHONb308AHUEM CIMEPEeoOMempPpUiecKux Memooos.

BeposiITHOCTBL M CTATHCTHKA, JIOTUKA, TEOPHS IPA(OB 1 KOMOMHATOPUKA
[ToBTropenue. Mcnonb3oBanue TabIUI] U AUArpaMM JUTs IPECTaBICHHS JaHHbBIX. Pelienne 3aau Ha MpUMEHEHHE ONHUCATeNbHBIX XapaKTePUCTHK YUCIOBBIX
HaOOPOB: CPeHUX, HAUOOJBIIET0 U HAMMEHBIIIETO 3HAUEHUs, pa3Maxa, IMCIEPCUN U CTaHIaPTHOTO OTKJIOHEHMsI. BbruncieHne 4acToT U BEpOsSTHOCTEH
coOBITHI. BbIuncnenne BeposTHOCTEH B OMBITaX C PABHOBO3MOXKHBIMH JIEMEHTAPHBIMH HcxoaaMHu. Mcnonb30Banne KOMOMHATOPUKH. Bhruucienue
BEPOATHOCTEN HEe3aBUCUMBIX cOObITHI. Mcronb30Banne (opMyIibl CIIOKEHUS BEPOATHOCTEH, quarpaMm Ditniepa, AepeBa BeposiTHOCTel, hopmynsl beprysm.
Bepoamnuocmnoe npocmpancmeo. Akcuomvl meopuu 6eposmHocmei.
VYcnoBHas BeposATHOCTh. [IpaBuiio ymHoOkeHus BeposiTHOCTENH. Dopmyiia nmoaHou BepoaTtHocTH. Dopmyina baiieca.
JlckpeTHbIEe ciayyaiiHble BEIMUMHBI U pacnpeaencHus. CoBMecTHbIE paciipeneneHus. Pacipenenenue cyMMbl U IPOU3BEIEHUS HE3aBUCUMBIX CIIy4alHbIX
BEJIMYUH. MaTemMaTH4eCKOe OKUJAHUE U AUCIIEPCHS CIIy4aiiHOM BEJIMYMHBI. MaTeMaTudecKoe 0KUAaHUE U TUCTIEPCHs CYMMBI CIIy4ailHbIX BEJTUYMH.
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bunapnas ciyyaiinas BenuuuHa, pacnpenenenue bepuymim. ['eomerpudeckoe pacnpenenenue. buHoMuanbHOE pacnpeiesieHHe U €ro CBOMCTBA.
T'unepeeomempuueckoe pacnpeodenenue u e2o cOUCMEA.

HenpepriBHble ciiydaiinbie BenuduHbl. [oTHOCTS BeposTHOCTU. DYHKIIMA pacnpeseneHus. PaBHomepHoe pacnpeseneHue.

Ilokazamenvroe pacnpedenenue, e2o napamempbl.

Pacnpeoenenue Ilyaccona u eco npumenenue. Hopmansnoe pacnpeznenenue. @ynkuus Jlamnaca. [lapamerpsl HopmansHOro pacnpenenenus. [Ipumepsr
CJIy4alHbIX BEJIMYHH, IIOJYMHEHHBIX HOPMAIbHOMY 3aKOHY (IIOIPELIHOCTh U3MEPEHUM, POCT UesoBeKa). [{enmpanvHas npeoenvhas meopema.
Hepasencmeo Yebviwmesa. Teopema Yebviuesa u meopema bepuynnu. 3axon bonvuiux uucen. Boibopounsiii memoo uzmepernus eeposmuocmei. Ponwv 3axona
Oonvbuux yucen 6 HayKe, npupoode u obuecmse.

KoBapuanus nByx cinydaitusix Benuuut. [lonstue o koadduunenrte koppensunnu. CoBMeCTHbIE HAOIIOICHUS ABYX CIy4YalHBbIX BEIHUUH. Buibopounwiii
K02 huyuenm xoppenayuu. Jlunetinas peepeccus.

Cmamucmuyeckas eunomesa. Cmamucmuka kpumepus u ee yposeHsv 3uauumocmu. [lposepka npocmetiwux cunomes. ImMnupuieckue pacnpeoenerus u ux
CB43b ¢ meopemuyecKkuMu pacnpeoenenusmu. Paneosas xoppenayus.

Ilocmpoenue coomseemcmeutl. HnvekmusHvle u cropvekmugHvle coomeemcmasus. buexyuu. /fuckpemnas nenpepwignocmo. [lpunyun Jupuxie.
Koouposanue. /leouunas 3anuce.

OcHnognbie nowsamust meopuu epagos. /lepesvs. /[eouunoe oepeso. Ceaznocmv. Komnonenmul césaznocmu. Ilymu na epaghe. Jiineposul u I amunbmonosol
nymu.

TemMaTnuyeckoe IJIAHMPOBAHME € ONpe/IeJIeHUEeM OCHOBHBIX BHI0B Y4eOHOM 1eATeJIbHOCTH

Ne Tema, pasnen Koxa-Bo XapakTepuCTHKA OCHOBHBIX BH/IOB /IeSiTeIbHOCTH y4eHUKA (Ha Bunst 1 Gopmbl IesTenEHOCTH
4acoB YPOBHE y4eOHbIX AeiCTBHIA) peanu3zannn Moy «IIKOIBHBIN ypOK»,
HaIpaBJIEHUs BOCIIUTATEIbHON
JIeSATEIbHOCTH
Paznen «Aaredpa» 10 kaace
[ToBTOpeHue 4
Matepuana 7-9
KJIaCCOB
1 JleiicTBUTENbHBIE 12 DopMyTUpPOBATh OIpeeNIeHNs] HAanOOIbLIEr0 ¥ HAMMEHBIIEro 3HaYeHUH o0cyxeHue napopmanuy,
quciaa ¢byHKuuy, 4€THON 1 Heu€THOU QyHKUMH. POPMYIHPOBATH TEOPEMBI O BBICKA3bIBAaHUS YYALTUMHUCS CBOETO
cBOMCTBax rpadUKoB YETHBIX U HEUETHBIX QyHKIMHA. HaxoauTs MHEHHUS 110 ee MMOBO.Ty, BEIpaboTKa
HauOobIIIee ¥ HAUMEHbIIIee 3HAUeHUS (PYHKIIMK Ha MHOXKECTBE TI0 €€ CBOETO0 K HEeW OTHOIIEHUS

rpaduky. MccnenoBath QpyHKIHUIO, 3a0aHAYI0 (OPMYIION, HA YETHOCTD.
Crtpouts rpaduKu QYHKIUN, UCIIONIB3Ys YETHOCTh WIIM HEYETHOCTS.
BrINONHATE reoMeTpruecKre peoOpa3oBanus rpa@rukoB QyHKITHIMA,
CBSI3aHHBIE C MapaJlICIbHBIMU IEPEHOCAMH, PACTSLDKCHUSIMU, CKATUSIMU U
CUMMETPHUSMHU, OTHOCUTEIBHO KOOPJIUHATHBIX OCEH.

dopmyarpoBaTh onpeeicHre o0paTuMoi GpyHKkiuu. Pacno3HaBaTh
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YucnoBsie GyHKIUH

10

o0OpaTuMyto GYHKIHIO 10 €€ rpaduky. Y cTaHaBIMBaTh 00OPATUMOCTh
(hyHKIMH 10 €€ BO3pacTaHUIO WK YOBIBAHHIO.

DopMyIHpOBaTh ONpeeNieHe B3anMHO 00paTHBIX QyHKIui. [IpoBepsTs,
ABJISIFOTCS JIM ABE AaHHbIC (PyHKIMK B3aUMHO oOpaTtHeIMU. HaxonuTs
o0paTHyI0 GYHKIUIO K JaHHOU oOpatumolt pyakuuu. [lo rpaduky ganHon
(yHKIMU cTpouTh rpaduk oOpaTHOH PyHKIHMU. Y CTaHABIMBATH
Bo3pacTaHue (yObIBaHHE) 00paTHOM (QYHKITUH IT0 BO3PACTAHUIO
(yObIBaHMIO) NaHHOH (HyHKINH.

DopMyTUpOBaTh OIpeeieHns: 00JacTH ONpeeTeHNs ypaBHEHHN
(HEepaBeHCTB), PaBHOCWIIBHBIX YpaBHEHHU (HEPaBEHCTB), YPaBHEHHI-
CIIeNICTBUI (HEPaBEHCTB-CIEACTBHI), TOCTOPOHHETO KOPHSI.
DopMyITUPOBATH TEOPEMBI, OMTMCHIBAIOIINE PABHOCHIILHBIC
npeoOpazoBaHus ypaBHEeHUH (HepaBeHCTB). [IpuMeHsTh MeTO
PaBHOCHJILHBIX IPEOOPA30BaHUM IS pelIeHNs ypaBHEHUI 1 HEPaBEHCTB.
Haxonmuth o0nacTh onpeneneHus ypaBHeHUi 1 HepaBeHCTB. [IpuMeHsTh
METO/I CIEACTBUM JIJIsl pELIEHUsI ypaBHEHMI. PemaTe HepaBeHCTBa
METOAOM HHTEPBAJIOB

Tpuronomerpruyecku
¢ pyHKIHMN
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DopMynHpOBaTh ONpEaEICHUE paAuaHHOW Mepsl yraa. Haxonuts
paguaHHYO Mepy yIJIa [0 €ro rpagyCHOM Mepe U TpaJyCHYIO Mepy yria
IO €ro paJuaHHON Mepe. BBIUMCIATh IMHBI TyT OKPYKHOCTEN.
DopMyIMpOBaTh ONPEIENIEHH KOCUHYCa, CHHYCa, TAHT€HCa U KOTaHIreHca
yTiia MoBOpOTa. BEISCHATH 3HAaK 3HAYEHUH TPUTOHOMETPHUIECKHIX
¢byHKIMH. Ypomats TPUrOHOMETPUYECKUE BBIPAKECHUS, UCTIONB3YS
CBOWCTBa YETHOCTH TPUTOHOMETpUUECKUX GyHKIUH. DopMyarpoBaTh
orpeJiesIeHHsI EPUOINUECKON (QYHKINH, e€ TTIaBHOTO Ieproa. Y npouarhk
TPUTOHOMETPUYECKHE BBIPAKEHHS, UCTIOIB3Ys CBOMCTBA MEPUOANYHOCTH
TpUroHOMeTpuiecKkuX GyHKuuil. OnHchBaTh CBOMCTBA
TpuroHoMeTpuueckux GyHkuuin. Ctpouts rpaduku GyHKIUH Ha OCHOBE
rpa)MKOB YeTHIPEX OCHOBHBIX TPUTOHOMETPHUECKUX (PYHKITHH.
[IpeoOpa3oBEIBaTH TPUTOHOMETPUYECKUE BHIPAKCHHUS HA OCHOBE
COOTHOILICHUI MEX1y TPUTOHOMETPUUECKUMH (PYHKLIUSIMH OJTHOT'O M TOT'O
ke aprymenTa. [1o 3Ha4eHUsIM OJTHOW TPUTOHOMETPHUIECKOH (DyHKIIUN
HaXOAWTbH 3HAYCHHS OCTAJBHBIX TPUTOHOMETPHUIECKHUX (PYHKIINI TOTO Ke
apryMeHra.

[Ipeobpa3oBeIBaTE TPUTOHOMETPUUECKUE BBHIPAKEHHUS HA OCHOBE (PopMyI
cnoxenus. Onupasch Ha GOPMYIIbI CJIOKEHHS, JOKa3bIBaTh (HOPMYJIbI
npuBeAeHus], HOPMyIIbl IBOWHBIX YIIIOB, (POPMYJIBI CYMMBI U Pa3HOCTH
CHHYCOB (KOCHHYCOB), (hOpMYJIbI TpeoOpa3oBaHusl MPOU3BEICHHS
TpuroHoMeTpuueckux GyHKuui B cymmy. [IpeobpasoBbiBaTh

opraHmu3anus padoThl ¢ TToy4aeMoi Ha
YPOKE COLMaIbHO 3HAUUMOU
nHpopMarueit
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TPUTOHOMETPUYECKUE BBIPAKEHUSI HA OCHOBE (POPMYI MPHUBECHNS,
(hopMyJI IBOWHBIX U IMOJIOBUHHBIX YTIIOB, (DOPMYII CYMMBI U Pa3HOCTH
CHHYCOB (KOCHHYCOB), (hopMyIT ipeoOpa3oBaHUs MTPOU3BEICHIS
TPUTOHOMETPUYECKUX (PYHKIHIA B CYMMY

TpuroHomeTpuuecKu 10 DopMyTUpOBAaTh OINpeeieHNs] apKKOCHHYCa, apKCHHYCa, apKTaHTeHCa, MpUBJICUYCHHE BHUMAHUSI K 00CYXI1aeMOi
€ ypaBHEHUS apKKoTaHreHca. HaxoanTh 3Ha4eHUs1 0OOpaTHBIX TPUTOHOMETPUIECKUX Ha ypoke HH(POpPMAaLuH, aKTHBH3ALIUS
GbyHKLUMH U1 OTAETBHBIX TA0JUYHBIX 3HaYCHUH apryMenTa. Mcnomnp3ys [I03HABATEJILHON e TEIbHOCTU
HOHATHS APKKOCHHYCA, apKCHHYCa, apDKTaHI€HCa, apKKOTAHI'€HCa, PEIIaTh
NPOCTEHIIINE TPUTOHOMETPHUECKUE ypaBHEeHUsI. DOpMyTUpOBaTh CBOHCTBA
00paTHBIX TpUTOHOMETpHUeCKUX PpyHKIUH. CTpOUTh rpadmku (yHKITHIA
Ha OCHOBE Ipa)MKOB YETHIPEX OCHOBHBIX 00OPATHBIX TPUTOHOMETPHUUECKUX
¢byHKIMH. YpomaTts BEIpaXEeHUs, CoJiepKaline 0OpaTHbIC
TPUTOHOMETpPUYECKUE (DYHKIINH.
Pacnio3HaBaTh TPUTOHOMETPHUYECKHE YPAaBHEHUS U HEpaBeHCTBa. PemaTs oOcyxeHue napopmanuy,
TPUTOHOMETPUYECKUE YPAaBHEHUS, CBOISIINECS K anreOpandeckum BBICKA3bIBaHHS YUAI[IMUCS] CBOETO
YPaBHEHUSIM, B YACTHOCTH PEUIATh OAHOPOJHBIC TPUTOHOMETPHUECKHUE MHEHHUS 110 €€ TIOBOJTY, BBIpa0OTKa
YPaBHEHUS IEPBOM U BTOPOU CTENEHU, a TAKXKE PEIIATh CBOEro K He OTHOLICHUS
TPUTOHOMETPUUECKUE YPABHEHUS, IPUMEHSISI METO Pa3/IOKEHHUS Ha
MHOXHTeNU. Pemares npocTeiiiye TpUroHOMeTpUYecKue HEPaBeHCTBA
[IpeobpazoBanue 21 [IpeoOpa3oBbIBaTh TPUTOHOMETPHUUECKHUE BBIPAKCHUS HAa OCHOBE o0y KJICHHUE IIKOJILHUKOB COOJII0IaTh Ha
TPUTOHOMETPUYECKU COOTHOILCHUH MEX1y TPUTOHOMETPUUECKUMH (PYHKLUSIMH OJTHOTO M TOTO | YPOKE OOLIEPHUHATHIE HOPMBI
X BBIpAXEHUI ke apryMmenTa. [1o 3HaYeHUSIM OJTHOM TPUTOHOMETpHUYECKOH (pyHKIMN TIOBEJICHUS, TPaBUiIa OOIIEHHS CO
HAXOJIUTh 3HAYCHUS OCTAIBHBIX TPHTOHOMETPUYECKUX (PYHKITUI TOTO Ke CTapIIUMHK (YIUTENSIMU) U CBEPCTHUKAMH
apryMeHra. (IIKOTPHUKAMM)), TIPUHITHUITEI YIeOHOU
IIpeoOpa3oBEIBaTh TPUTOHOMETPHUUECKUE BHIPAKEHHUS HA OCHOBE (pOpMyYN | AMCLMILIMHBI U CaMOOPTaHU3ALHH;
cioxxenust. Onmpasch Ha GOPMYIIBI CIOXKEHUS, JOKA3bIBATH OPMYJIBI JEMOHCTpPALYS AETAM IPUMEPOB
npuBeeHus, GOPMYIIbI TBOWHBIX YIIIOB, (POPMYJIIBI CYMMBI H Pa3HOCTH OTBETCTBEHHOTO, IPAXKJAHCKOTO
CHHYCOB (KOCHHYCOB), (hopMyJIbI TpeoOpa3oBaHusl POU3BEICHHS MIOBEJCHHUS
TPUTOHOMETPUYECKUX PYHKIUH B cymmy. [IpeoOpa3oBbiBaTh
TPUTOHOMETPUYECKUE BBIPAKEHHSI HA OCHOBE (POpMYI MpHUBEICHNS,
(hopMyn1 JBOWHBIX U MOJIOBUHHBIX YTIIOB, HOPMYJ CyMMBI U Pa3HOCTH
CHUHYCOB (KOCHHYCOB), (hopMyJT ipeoOpa30oBaHus TPOU3BEICHUS
TPUTOHOMETPUYECKUX QYHKIHIA B CYMMY
Komrmnekchble yncia 9 DopMyITUPOBATh OIPEIeNICHNs] KOMIUIEKCHOTO YHCIIa, apH(PMETHIECKUX o0cyxieHre nadopmarmy,

JIEWCTBUH C KOMIUIEKCHBIMH YHCJIaMH, JEHCTBUTEILHON 1 MHUMOM YacTel
KOMIUIEKCHOI'O YHCIIa, alireOpandeckoi JOpMbI 3alMCH KOMIUIEKCHOTO
YHUCIIa, MOIYJISl KOMIDIEKCHOTO YHCTIa ¥ €70 apTYMEHTa, COMPSHKEHHBIX
KOMIUIEKCHBIX Yrcell. BEIOTHITE aprudMeTHIecKue qeCTBUS C
KOMILJICKCHBIMU uKciiaMd. HaxouTh NelCTBUTENBHYIO U MHUMYIO YaCTH

BBICKa3bIBAHUS YYAITUMIUCS CBOETO
MHEHHS 110 €€ TIOBOTY, BEIPaOOTKa
CBOET0 K HEW OTHOIIEHUS
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KOMIUIEKCHOTO YMCIIa, MOIYJIh KOMITJIEKCHOTO YHCTIa U €r0 apryMeHT,
KOMILJIEKCHOE YHCII0, CONPSDKEHHOE K JaHHOMY. DOpMyITUpOBaTh
oTmpezieNieHIe TPUTOHOMETPHUIECKOH (POPMBI 3aITUCH KOMIUIEKCHOTO YHCIA.
M3o0paxaTh KOMIUTEKCHBIC YHCIIa HAa KOMIUIEKCHOM ITocKoCcTH. HaxomnuTth
KOMILJIEKCHYIO KOOpIMHATy yucia. [IpeacTaBisiTh KOMILIEKCHOE YUCIIO B
TPUTOHOMETpUYECKON hopMe. BBITIONHATS YMHOXKEHHE, ACICHHUE U
BO3BEJICHHE B HATYPAIHHYIO CTENEHh KOMIUIEKCHBIX YHCE, 3aIMMCAHHBIX B
TPUTOHOMETPUIECKOH opme.

[TpuMEeHSATh KOMILIEKCHBIC YHCTIA JIsl PEIICHUS alTre0OpandecKux
YPAaBHEHU, B YACTHOCTHU KBAJPATHBIX YPABHEHUH C IEHCTBUTEIbHBIMU
KOA(pGUITMEHTaMH B OTPUIIATEIFHBIM JUCKPUMUHAHTOM. DOpMYyITHpPOBATH
OCHOBHYIO TEOpEMY aredpbl

IIpousBoanas
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YcTraHaBnMBaTh CyIECTBOBAHUE Mpeiesia QYHKIUH B TOUKE U HAXOAHTH
ero Ha ocHoBe Tpaduka GyHKIHH. PazndaTs rpaQuKki HEMTPEPHIBHBIX U
Pa3phIBHBIX (YHKIHA.

Haxonuts npupaliienue apryMeHTa 1 npupamienne QyHKIH B TOUKE.
BoIaucnaTe cpeHIO CKOPOCTh ABWKEHUS MaTepUabHON TOYKHU 110
3aKOHY €€ IBH)KCHUSL.

DopMyTUpOBAaTh OIpe/esieHre MPOU3BOIHON (PYHKIUH B TOUKE, IPABUIIA
BBIYMCIICHHS TPOU3BOAHBIX. HaxonuTs nmponsBogHble yHKINH,
ypaBHEHUS KacaTeNbHbIX rpaduka (yHKIHH, MTHOBEHHYIO CKOPOCTb
JIBIJKEHUS MaT€pUaIbHON TOUKU. VICIIONb30BaTh MEXAaHUUECKUH U
TEOMETPHUUYECKUI CMBICII IPOM3BOIHOM B 3a/la4ax MEXaHUKH M T€OMETPHUU.
DopMyTUpPOBaTh NPU3HAKH [TOCTOSIHCTBA, BO3PACTAHUS U YOBIBAaHHS
¢yskunu. HaxonuTs mpoMeXyTKH Bo3pacTaHUs U yObIBaHUS (QYHKIMH,
3aJjaHHON (hOPMYJIOH.

DopMyTUPOBATh OIIPEeNIeHNs] TOYKH MaKCUMyMa U TOYKW MUHUMYMa,
KPUTUYECKOU TOUKH, TEOPEMBI, CBS3BIBAIOILME TOUKU 3KCTPEMYMA C
npoun3BoHOM. Haxomutk Touku sxcTpeMyMa (hyHKINH, HAaHOOIbIee 1
HavMeHbIIlee 3HAYCHUST QYHKIMH Ha MTPOMEKYTKE.

UccnenoBarh cBolcTBa (YYHKINHU C TOMOIIBIO MPOU3BOTHON U CTPOUTH
rpaduKu QyHKIHH

no0yXJIeHHE IKOJILHUKOB COOJII0AaTh Ha
ypOKe OOLIeNPUHATHIE HOPMBI
TIOBEJICHUS, TPaBUiIa OOIIEHHS CO
CTapIIUMHU (YUUTENSIMU) U CBEPCTHUKAMH
(IIKOTPHUKAMM ), TIPUHITHAITEI YIeOHOU
JMCHUIUIAHBI 1 CaMOOPTaHN3aIHY;
JEMOHCTPALUS IETSIM IPUMEPOB
OTBETCTBEHHOTO, TPAXKJAHCKOTO
TIOBE/ICHHS

MpUBJICYCHNE BHUMAHHS K
o0cyxaeMoi Ha ypoKke HHPOpMaIIHH,
aKTHBHU3AIIMS T03HABATEIIBHON
JeSITETbHOCTH

HCIIOJIb30BAaHUE BOCITUTATEIBHBIX
BO3MOXKHOCTEH COJIEp)KaHUS YIeOHOTO
npeaMeTa epe3 AEMOHCTPAIIHIO JICTIM
MIPUMEPOB OTBETCTBEHHOTO,
TPaXTaHCKOTO TIOBEJCHHUS, TIPOSBICHUS
YEJIOBEKOIOOUS U JOOPOCEPACTHOCTH
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Komb6unaropuka u 7 Vcrions30BaTh METO MaTeMaTHYECKOI MHAYKIIMH TIPH JOKa3aTeILCTBE ¢dbopMupOBaTH yMEHHE HU3MEpATh |
BEPOSITHOCTh PaBEeHCTB (HEPaBEHCTB, YTBEP)KACHUH O IEIMMOCTH LIENIBIX YUCEeN), CpPaBHUBATh BEPOSITHOCTH  Pa3IMYHBIX
3aBUCSIINX OT IIEPEMEHHOMN, TIPUHUMAIOIIEH HAaTypalbHbIe 3HAYCHUS. COOBITHI, 1eNIaTh BBIBOBI U TIPOTHO3EI;
PaznnyaTe MHOXKECTBA M YHOPSAIOYCHHBIE MHOXeCTBA. POpMyIHpOBaTh - BOCIIUTHIBATh TAKHE JINYHOCTHBIE YEPTHI
oTpeJiesIeHHsI IEPEeCTaHOBKH KOHEYHOT'O MHOYKECTBA, pa3MELCHHUS 13 N XapakTepa, KaK HACTOMYMBOCTb H
37eMeHTOB 110 k, coueTanus (KOMOMHAIMH) U3 N 3JIEMEHTOB 110 K. LeJICyCTPEMIIEHHOCTD;
BBIumCIATh KOMMYECTBO MEPECTAHOBOK KOHEYHOTO MHOXKECTBA, - opmupoBaTh yMeHHE BOCIPUHAMATE U
pasMeleHni 13 N SIEMEHTOB 110 K, a TakyKe KOJIMYeCTBO COYeTaHUK U3 n KPUTHYECKH
aneMeHToB 110 k. [fpumensars popmyny 6mHoma Hbl0TOHA U TPEYTONBHUK | aHATM3UPOBATh WH(POPMALINIO, TOHUMATh
[Mackanst a7t COKpaEHHOTO YMHOKEHHS BEPOATHOCTHBI  XapakTep  MHOTHX
peajIbHBIX 3aBUCUMOCTEN
O6ob6maromiee 14
MOBTOPEHHE
11 knace
[ToBTopenue 4 BrimonusaTe apudmMeTryeckrue I1eHCTBUS, cOUeTast yCTHBIC M IUCBMEHHbBIE | IPUMEHEHHE Ha YPOKE HHTEPAKTHBHBIX
Matepuana 10 kiacca MPUEMBI, IPUMEHEHUE BBIYUCIUTENBHBIX YCTPOMCTB; HAXOAUTH 3HaUeHUsT | (GOpM pabOTHI yUaIuXcs:
KOPHSI HATYPaJIBbHOU CTETICHH, CTETICHH C PAI[HOHAIBHBIM MTOKa3aTeJIeM. MHTEIUIEKTYAIBHBIX TP,
[TpoBoauTh IO U3BECTHBIM (POPMYJIaM U MpaBHIaM MIPpeoOpa3oBaHHs CTHUMYJIMPYIOLINX TO3HABATENBHYIO
OYKBEHHBIX BHIpOKEHHI, BKIIIOYAIOINX CTENCHU, PAIUKANbI 1 MOTHUBAIIHIO NIKOJIBHUKOB; OpTaHU3aIHs
TPUTOHOMETpHYECKUE (DYHKIMH, BEIYUCIIATH YHCIOBOE 3HAUCHHE paboTHI ¢ TTOJTy4aeMOoil Ha ypoke
OYKBEHHOT'O BBIPa)KCHHSI. COIMAIBEHO 3HAYMMON HH(pOpMAILUEe;
Haxonmuth npoun3BoiHble (YHKIUH, OTB3YSCh MPaBHIaAMH Be/IeHUE KOHCTPYKTUBHOTO JTHAiora
g hepeHIpPOBaHNSI.
Haxoauts npon3BoHble HYHKIHH, TOIB3YSCh PaBHIAMHU
T PepeHINPOBAHHS.
[TpuMeHSTh TPOU3BOIHBIC /ISl UCCIIEAOBaHHS (GYHKIIUHI U TIOCTPOSHHS UX
rpadMKOB B HECIIOXKHBIX CiTydasix. B nmuanore ¢ yunrenem
COBEpIIEHCTBOBATH CAMOCTOSATENILHO BRIPAOOTAHHBIE KPUTEPHUHU OICHKH.
Hcnonb30BaTh qOKa3aTENLHYIO0 MaTeMaTHIecKyto peus. PagoTats ¢
MHpOpMaIUe, B TOM YHCIIE U C Pa3IMYHBIMH MaTEeMaTHYECKHUMU
TEKCTaMU.
Hcnonp3oBaTh MaTeMaTHUECKHUE CPEACTBA JUTS U3yUSHHUS M OTIHCAHHUS
peabHBIX MPOIIECCOB U SBJICHUH.
MHoOro4JIeHbI 10 3HaTh apu(MeTHUECKHE ONepalliy Hal MHOTO-WIEHAMHU OT OJHOM MPUMEHEHUE HA YPOKE MHTEPAKTUBHBIX

nepeMeHHoU, Teopemy be3y.

JIC.HI/ITB MHOT'OYICH Ha MHOT'OYJICH C OCTAaTKOM, paCKJIaAbIBaTb
MHOTOYJICHBI Ha MHOXUTEITH.

Wwmets npescTaBneHe 00 0JTHOPOTHBIX, CHMMETPUYECKIX MHOTOUJICHAX

($hopmM paboThI yuaruxcs:
WHTEJUIEKTYaIbHBIX UTP,
CTUMYJIMPYIOLINX TO3HABATENbHYIO
MOTHUBAIIHMIO NIKOJIBHUKOB; OpraHU3aIHs
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OT HECKOJIBKMX IIEPEMEHHBIX, BO3BPATHBIX YPABHCHHUSAX.
3HaTh POPMYIIBI COKPALIEHHOTO YMHOXEHHUS AJISl CTAPIINX CTETICHEH,
CHoCcOOBl PEIICHHs YPAaBHEHUM U CUCTEM ypaBHEHUIl; METOMbI peLIeHNUs
YpaBHEHUH BBICIINX CTEIIEHEN: METOM PA3JIOKEHN HA MHOKHTENH U
METO/1 BBEACHHUSI HOBOH MepeMeHHOH, (yHKIMOHANBHO-Tpaduyeckue
IPUEMBI

paboTHI ¢ TTOTyJaeMOi Ha ypOKe
COLMAFHO 3HAaYMMOH HH(pOpMaLueii;
BeJIEHHE KOHCTPYKTUBHOTO JUAJIOra

CrerneHn u KOpHU. 24 BEITOHATE OCHOBHBIC IEWCTBHUS CO CTETICHAMH C LIEJIBIMH U MIPUBJICYCHHE BHUMAHUS K 00CYKIaeMOi
Crenennsie PalMOHATIBHBIMY MTOKA3aTEISIMH. Ha ypoKe HH(POPMAINHU, AKTHBU3ALINS
¢byHKINU [TpumeHsATH CBOMCTBA KOPHS N-Ii CTENICHH AJIS1 BBIYMCIICHHSI 3HAYCHUH 1 MO3HaBaTeNbHOU AesiTenbHOoCcTH 1,3,4%
npeoOpa30BaHMl YHCIOBBIX BEIPAKSHUH, COIEPKAIINX KOPHU N-1 HCTIONIB30BAaHNE BOCTIUTATEIBHBIX
CTEICHU. BO3MOKHOCTEH coJiepsKaHus yaeOHOTO
3HaTh CBOICTBA CTENCHHBIX (DYHKIMH 1 yMETh IPUMEHSTH UX TIPH IpeaMeTa yepe3 JEMOHCTPALUIO IETSIM
PCUICHUH MMPAKTUYCCKUX 3ada4. IMPUMEPOB OTBETCTBEHHOT'O,
Hcnonp30BaTh MpHOOPETEHHBIE 3HAHUS M YMEHUS B TIPAKTHYECKOM IPaKIaHCKOTO TIOBEJICHNUS, POSBICHUS
JIESITENIbHOCTH ¥ TIOBCETHEBHOM JKU3HU JIJIS1 BBITIOJIHEHUS PACUETOB O YEJIOBEKOJIIOOUS M IOOPOCEPICUHOCTH,
dopmyram, coctaBiaeHus GOpMyJI, BIPAXKAIOIINX 3aBUCUMOCTH MEKIY Yepes MoaA00p COOTBETCTBYIOIIHX
peaNTbHBIMH BETMYNHAMH. TEKCTOB JIUISl YTCHHMS, 33129 JJIs
BBIOTHATE OCHOBHBIE JEWCTBHS CO CTETICHSAMH C pallMOHAIbHBIMU penIeHust, TpOOJIEMHBIX CHTYalni IS
MOKa3aTeIsAMH. o0cCy’KIeHHs B KJIacce;
[IpMeHsTH Ha IPaKTUKE MHOT0OOpa3ne CBOMCTB M rpa)uKOB CTENEHHOM
(YHKIMY B 3aBUCHMOCTH OT 3HaYE€HHI OCHOBAHUI U MOKa3aTenei
CTEIEHN.
Beiensats u popMymupoBaTh M03HaBATENBHYIO 11e7b. OCO3HAHHO H
HPOU3BOJILHO CTPOUTDH PEUEBbIe BHICKA3bIBAHHS B YCTHOM M MUCBMEHHON
dopme;
CraBuTh yueOHYI0 3a71a1y Ha OCHOBE COOTHECEHUS TOTO, UTO yXKe
M3BECTHO M YCBOCHO, ¥ TOTO, UTO ele Hen3BecTHO. C J0CTaTOUHOM
HOJIHOTOW M TOYHOCTBIO BBIPa)KaTh CBOM MBICITH B COOTBETCTBUH C
3aga4yaMi U YCIIOBUAMHW KOMMYHUKAIIUHA.
BeLiensiTe 1 0co3HaBaTh TO, YTO YK€ YCBOCHO, 0CO3HABAThH KAUYECTBO H
YPOBEHB YCBOCHHUSL.
IlokazarenbHas u 31 Wmetp HarsiHOE NpecTaBIeHns 00 OCHOBHBIX CBOHCTBAX opraHusanus paboTsl ¢ IOJIyd4aeMOi Ha

siorapudMuyecKas
GbyHKIHS

MOKA3aTeNbHBIX U JIOTApUPMUUECKIX QYHKITHH.

KoHcTpynpoBats 3KkBHBaJICHTHBIE peUEBbIe BBICKA3BIBAHUS C
UCIIOJIb30BaHUEM aJireOpanyecKoro 1 reOMETPUIECKOro S3bIKOB.
N3o0pakaTh rpayiku MOKA3aTEIbHBIX U JIOTAPUPMHUUECKIX (YHKITHA.
BeiBuraTh Bepcuu penieHus npooiieMbl, 0CO3HABATH (1
MHTEPIPETUPOBATH B ClIydae HEOOXOJMMOCTH) KOHEUHBIH pe3yibTarT,
BBIOMPATH CPEACTBA JOCTIKCHHMS [IENIN U3 IPEJUIOKCHHBIX, a TAKKe

YPOKE COIMaIbHO 3HAUUMOU
nH(hopMaIueii; BeeHue
KOHCTPYKTUBHOTO JAMAJIOra; FPYIIOBOM
pabotsl, paboTel B mapax 1,2.3,4
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YUUTbCS UCKATh UX CAMOCTOSITENIBHO.
CocTtaBisiTh (MHAMBUAYAJILHO WU B TPYIIIE) TUIaH peeHHUs TPOOIEeMBI.
Hcnonp30BaTh MaTEMAaTHUECKUE 3HAHUS JJIS1 PEIICHUS PA3IUIHBIX
MaTEeMaTHYECKHX 3a/1a4 ¥ OLICHKU IOy4Y€HHBIX PE3YJIbTaTOB.
Hcnonb30BaTh AOKa3aTeNbHYIO MaTEMAaTHUECKYIO peub. PaboTath ¢
MHQOpMAaIUe, B TOM YHCIE U C Pa3IHYHBIMA MaTeMaTHYECKUMHU
TEKCTaMHU.

Hcnonb3oBaTh MaTeMaTHYECKHUE CPEICTBA ISl M3YUECHUS U ONTMCAHUS
peanbHBIX MPOLIECCOB U SBJICHUH.

OnuceIBaTh CBOWCTBA MOKA3aTEIBHBIX U JIOTApU(p-MHUECKUX (DYHKITHH,
omHpasich Ha TpaduK.

Pemrath nmoka3zarenbHbIe U JorapupMUIecKrue ypaBHEHHSI.

Pemate npocTeiinye nokazaTeabHble U JOrapupMHUUECKIEe HEPaBEHCTBA.
HMeTp HarnsgHoe MpeacTaBiIeHus] 00 OCHOBHBIX CBOMCTBAX
MOKa3aTeNbHBIX U JIOTapU(PMUUECKUX QYHKIHHA, YMETh HILTFOCTPHPOBATD
UX C TIOMOIIBIO TpaduiIeckux n300paKeHHUH.

Hcnonp30BaTh CBOHCTBA (PYHKITUH [IJIs1 CPAaBHEHISI M OLICHKH €€ 3HAYCHUH.
Pemrate nokazaTenbHbIe U JorapupMUIECKUE YPAaBHEHHS U HEPABEHCTBA,
IIPUMCHSA Pa3JIMYHBIC METOABI UX PCHICHUS.

BoiiBurate Bepcuu peLieHus npodieMsl, 0CO3HaBaTh (1
MHTEPIPETUPOBATH B ClIydae HEOOXOAUMOCTH) KOHEUHBIH pe3ynbTarT,
BBIGI/IpaTL Cpe€acCTBa JOCTHXKCHUA LCIIU U3 TPEAJIOKCHHBIX, a TAKKE
YUUTBCS UCKATh UX CAMOCTOSTENBHO;

CocTtaBisTh (MHANBUAYAJIEHO WM B IPYIIIE) IUIaH peICHUs TPOOIEeMBI.
Hcnonp30BaTh MaTeEMaTHUYECKUE 3HAHUS JJ1d pE€IICHUA pa3INIHBIX
MAaTCMAaTHYCCKHUX 3aaa4 U OLICHKHU ITOJIYYCHHBIX PE3YJIbTATOB.
Hcnonb30BaTh AOKa3aTENbHYI0 MaTEMAaTHIECKy1O peub. PaboTath ¢
MH(pOpMaIUel, B TOM YHCIIE U € PAa3IMYHBIMH MaTeMaTHYECKUMU
TekcTamMu. VMCrmonp30BaTh MaTeMaTHUYECKHUE Cpe€acTBa ajid U3y4CHUA U
OMMCAaHMs PEANBHBIX ITPOLIECCOB U SIBICHUM.

IlepBooOpazHas u
UHTETpai

Haxoauth nmepBooOpasHbie, MOI3YysSICh TAOIUIIEH TepBOOOPA3HBIX.

3HaTh CBOMCTBO MTEPBOOOPA3HOM, IpaBUiIa HAXOXKICHUS TIEPBOOOPA3HBIX.
BuraucasTs HHTETpaNIBI B IPOCTHIX CITydasX.

Haxoauts mnomaas KpUBOJIMHEWHON Tpanenuu.

OCBOUTH TEXHUKY HaXOXKICHHS MTEPBOOOPA3HBIX.

Y CBOUTH TEOMETPUUECKUM CMBICIT HHTETpaa.

BocmpousBoauts hopMyIupoBKH ONpeAelIeHHH, KOHCTPYHPOBATh
HECJIOXKHBIEC OMPECTICHUS CAMOCTOSATEIBHO.

Brinensats 1 popMyIMpoBaTh MO3HABATENBHYIO 11e7b. OCO3HAHHO U

MPUMEHEHUE Ha YPOKE HHTEPAKTUBHBIX
(dhopM paboThI yuarmxcs:
HUHTCIIICKTYAJIbHBIX UTP,
CTUMYJIUPYIOUINX TO3HABATEIHHYIO
MOTHBAIHIO MIKOJBHUKOB; OPTraHU3aIHs
paboTHI C ToTydaeMoil Ha ypoKe
COIMAIbHO 3HAYMMON HH(POpPMALIUE;
Be/ICHHE KOHCTPYKTHBHOTO JIHAJIOTa;
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HPON3BOJIBHO CTPOUTDH PEUEBBIC BHICKA3bIBAHMS B YCTHOM 1 MMCHMEHHOM
hopme.

CraButh y4eOHYTO 33/1a4y Ha OCHOBE COOTHECEHHSI TOTO, UTO YXKe
M3BECTHO M YCBOCHO, ¥ TOTO, UTO eme Hen3BecTHO. C JOCTaTOUHOM
MOJTHOTON U TOYHOCTBIO BBIPAXKATh CBOU MBICITH B COOTBETCTBHH C
3aJa4aMy U YCIOBHSIMA KOMMYHUKaIK. OCO3HABAaTh KA4ECTBO H YPOBEHb
YCBOGHHUSI; CTPYKTYPUPOBATh 3HAHHUS.

DJIEMEHTHI TCOPHH
BEPOATHOCTEN U
MaTEeMaTHYECKON
CTaTUCTUKHU

Pemate koMOMHATOPHBIE 3a0a4H.

W3Brnekats nHpOpMaIHIO, IPEICTABICHHYIO B Ta0IMIIaX, HA AUATPAMMAaX,
rpadukax.

CocTtaBisTh TaOIUIBI, CTPOUTh AUATPAMMBI, IPa(UKH.

BoraucasaTs cpenHue 3HaueHus pe3ynbTaToB U3MEPEHUI.

HaxonuTh BEpOsSTHOCTH CIy4alfHBIX COOBITHH B TIPOCTEHIIINX CITyYasiX.
Haxoauth yacToTy COOBITHS, HCITONB3YSI COOCTBEHHBIE HAOIIOIEHUS H
TOTOBBIE CTATUCTUYECKHE JaHHBIE.

Hcnonb3oBaTh MproOpeTeHHBIC 3HAHHS M YMEHUS B TPAKTUYECKOM
JeSITEIbHOCTH U IOBCEAHEBHOM JKU3HU [T PELICHUS YI€OHBIX U
NPaKTUYECKUX 3a7a4, TPEOYIOIUX CUCTEMaTHIecKoro nepedopa
BapHaHTOB.

Hcnonb30BaTh NpHoOOpETEHHBIEC 3HAHNUS M YMEHUS B IPAKTUIECKOM
JIEATENIBHOCTH Y TIOBCEAHEBHOM JKU3HHU AJIS1 CPABHEHUS [LIAHCOB
HACTYTJICHUS CITyYaliHBIX COOBITHI, OIIEHKU BEPOSTHOCTH CITyYaifHOTO
COOBITHSI B IPAKTHUECKUX

CUTYalUsIX, CONTOCTABIICHUS MOJEIH C peallbHON cuTyanuen. [lonnmaTs
pa3iar4YHbIE CTATHCTUYECKHUE YTBEPKICHUS.

Beiensats u popMynmupoBaTh Mo3HaBaTENbHYIO 11e7b. OCO3HAHHO H
MIPOU3BOJIBHO CTPOHUTH PEUYEBBIE BBICKA3BIBAHUS B YCTHOW M MMCBMEHHOM
thopme.

CraBuTh y4eOHYI0 3a71a4y Ha OCHOBE COOTHECEHUS TOTO, UTO yXKe
U3BECTHO U YCBOEHO, U TOTO, YTO ellle Heu3BecTHo. C nocTaTouHoH
MOJIHOTOM U TOYHOCTBIO BBIPA)KaTh CBOM MBICIT B COOTBETCTBHUH C
3a/la4aM¥ U YCIOBUAMH KOMMYHUKAIHH.

BrigensaTs 1 0CO3HABAThH TO, UTO Y>K€ YCBOEHO U UTO €IIE MOTIEKHT
YCBOEHHIO, 0CO3HABaTh Ka4€CTBO U YPOBEHb yCBOeHUs. CTPYKTYpHpOBATH
3HaHus. Mcronp30BaTh goKa3zaTeIbHYI0 MaTeMaTHIeCKyto pedub. PaboTaTh
¢ uH(opMaIrei, B TOM YUCIIe U C Pa3INYHbIMA MaTeMAaTHIECKUMH
TEKCTaMHU.

IIPUMEHEHUE Ha YPOKE MHTEPAaKTUBHBIX
¢dhopM paboThI yuarmuxcs:
HMHTEJUIEKTYaIbHBIX UTP,
CTUMYJIMPYIOLIUX TI03HABATEIbHYIO
MOTHBAllUIO HIIKOJIBHUKOB; OpTraHu3alus
paboTHI ¢ IOJTy4aeMoii Ha ypoke
COIMaIbHO 3HAYNMOU HH(pOpManei;
BCACHUC KOHCTPYKTHUBHOI'O Axajora

VYpaBHEeHHd U
HEpaBEHCTBA.

33

Pemats panuoHanbHbIe, TOKa3aTeIbHBIC U JIOTapU(PMHUISCKUEC YPAaBHCHUS
Y HEpaBEHCTBA, MPOCTEHIINE NPPANMOHATBFHBIE M TPUTOHOMETPHU-UECKHE

opraHm3anus padoThl ¢ TTOy4yaeMoi Ha
YPOKE COIMaIbHO 3HAUUMON
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Cucrembl ypaBHCHHN
Y HEPABEHCTB

YpPaBHEHUS, UX CUCTEMBI.

CocTaBisTh YpaBHEHHs 1 HEPABEHCTBA MO YCIOBHUIO 3a/1a4H.
Hcnonp30BaTh MprOOpETEHHBIE 3HAHUSA U YMEHUS B IPAKTUIECKOM
JESITEIbHOCTH U IOBCEAHEBHOMN JKU3HU JUIS OCTPOCHUS U UCCIIEIOBAHUS
NPOCTEHIINX MaTEMaTHIECKUX MOJENEH.

Pemrate ypaBHEHHS U HEPaBEHCTBA, HCIIOB3Ys PA3IMYHBIE METOIBI HX
peLeHHUS.

3HaTh ¥ IOHUMATh TEOPEMBI O PAaBHOCHIBLHOCTH ypaBHEHUH, yMETh
UCIIOJIb30BaTh UX Ha MPaKTUKE.

[IpumensTs paznuuHbe GOPMBI CAMOKOHTPOJISL IIPH BHIIIOJIHEHUN
peoOpazoBaHMiA.

Bbiensats 1 0co3HaBaTh TO, YTO YK€ YCBOCHO U UTO €IIE MOJIICHKHT
YCBOCHHIO, OCO3HABATh KAUYECTBO U YPOBEHb YCBOCHHSI.

IIpeacraBisTh KOHKPETHOE COAEPIKAHUE U COOOLIATh €ro B MUCbMEHHOH U
yCTHOH opme.

C 10CTaTOYHOM MOTHOTON M TOYHOCTBIO BBIPAXKATh CBOW MBICIH B
COOTBETCTBHH C 33Ja4aMH U YCIOBHSAMH KOMMYHHUKAIIHU.

PaGoras mo maHy, cBEpATH CBOM IEHCTBUS C LENBIO U, TIPU
HEOOXOTUMOCTH, HCTIPABIISITH OLIMOKH CaMOCTOSITENBHO.
BocnpounsoanTts GOpMyIHMPOBKH ONpeeIeHU, KOHCTPYHPOBAaTh
HECJIOXKHBIE ONPEIeJIEHUs CaMOCTOsATeNbHO. Vcnonb30BaTh
JIOKa3aTeNIbHYI0 MaTeMaTHYeCKYIO peyb.

Paborath ¢ nHMOpMAaIKE, B TOM YHUCIIE U C PA3TUYHBIMH
MaTeMaTHYECKHUMHU TEKCTaMH.

CoctaBisiTh (MHAMBUAYAILHO WU B TPYIITE) TUIAH peleHUS TPOOIeMBI.
Paborath ¢ nHMOpMAaIKE, B TOM YHUCIIEC U C PA3TUYHBIMH
MaTeMaTHYECKHUMHU TEKCTaMH.

nH(popMalueii; BeeHUE
KOHCTPYKTHBHOT'O THAJIOTA; TPYIIIOBOM
paboTHI, pabOTHI B TIapax

Ob6o0maromiee 16
TTOBTOPEHHE
I'eomeTpust
10 kiacc
Hekotopsie 12 ¢dbopMHpOBaTH a0CTPAKTHOE MBIIIJICHNUE;
cBeleHUs U3 - pa3BHUBaTh y oOyyJaroruxcs
MJIAHUMETPH . 4 DopMyTUpPOBATE U JJOKA3hIBATH TEOPEMBI 00 yIiie MEXIy KacaTellbHOW | MPOCTPAHCTBEHHOE  BOOOpaKEHUE |
VYTIBl ¥ OTPE3KH, XOpJIoii, 00 OTpe3Kax mepe- JIOTHYECKOE MBILIJICHHE nyTeM
CBSI3aH-HBIE C CEKAIOIIMXCSl XOP/, O KBaApaTe KacaTeJIbHOW; BBIBOIUTH (YOPMYIIbI IS CHCTEMaTU4YeCKOr0 HM3YYEHHUSI CBOWCTB
OKPYKHOCTBIO. 4 BBIYMCIICHHS YTIIOB MEXTY reOMETPUUECKIX (HUTYP B IPOCTPAHCTBE;
JBYMSI IIEPECEKAIOLIMMUCS XOPIaMH, MEKAY IBYMS CEKYIIHMH, TEXHUYECKOTO TBOPUYECTBA
Pemenue NpOBeIEHHBIMH U3 OZHOM TOYKH;
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TPEYTOJIHHHUKOB.

(bopMyIHpOBaTh U TOKa3bIBATh YTBEPIKACHHUS O CBOHCTBAX U MPH3HAKAX
BIIMCAHHOT'O U OMKMCAHHOTO
YeTHIPEXYTONFHUKOB; PEIIaTh 3379l C HCITOJIb30BaHUEM H3YYEHHBIX

Teopema Menenas u 2 TeopeM U (POpMYyIL.
YeBsl. BeIBOAUTE GOPMYITBL, BRIpAXKAOIIIE MEAUAHY H OMCCEKTPUCY
TPEyroJbHHUKA Yepe3 ero CTOPOHBI,
a TaKKe pasyindHble HOPMYIIbI IUIOIAAN TPEYTONbHUKA; POPMYITUPOBATE U
Onnunce, runepbona JIOKa3bIBaTh YTBEPKACHUS
u napabona. 00 OKpYXHOCTHU ¥ IPAMOi Dilsiepa; pemath 3a1a4u, UCIONb3Ys
BBIBEJICHHBIEC ()OPMYIIBI.
DopMynHpOBaTh U T0KA3bIBaTh TeOpeMbl MeHenas 1 UeBkl u
WCIIOJIb30BaTh UX NPH PEIICHUN 3a/1a4.
DopMyIHpOBaThH ONPEACTICHNUS IUIUIICA, TUIIEPOOIIBI U TapadoIIbI,
BBIBOANTH UX KAHOHWYIECKHE YPaBHEHHS U U300pakaTh 9TU KPHUBbIE Ha
pPHCYHKE
Brenenue. 3 - (hopMupoOBaTH ACTETHYECKOE
[Ipeamer 1 Ilepeuncnars OCHOBHBIE (PUTYPHI B IPOCTPAHCTBE (TOUKA, IpsAMasi, OTHOLICHHWE K MHpY, BKJIIOYAsl 3CTETHUKY
CTEepEOMETPHH. TUIOCKOCTH), (POPMYITHUPOBATH TPH aKCHOMBI 00 X B3aHMHOM OblTa, HAYYHOTO W  TEXHHYECKOTO
AKCHOMBI PacIoNoKEHUH ¥ WILTFOCTPUPOBATH STH aKCUOMBI TIPUMEPaMHU U3 TBOPYECTBA
CTEPEOMETPHH. 2 OKpy>Karolei 00CTaHOBKH.
DopMyTUPOBATh U JOKA3bIBATH TEOPEMY O INIOCKOCTH, IPOXOAALICH
Hexortopsie yepes MPSAMYIO M He JISKAIIYI0 Ha Hel TOUKY, U TeOPEMY O IIOCKOCTH,
CJIC/ICTBUSI u3 MPOXOJISIIEH uepes JIBe TepeceKatonecs mpsiMble.
AKCHOM.
IMapanieabHOCTH 16 (hopmMHupoBaTh MHPOBO33pEHHE,
NpPsSIMBIX U COOTBETCTBYIOIIIEE COBPEMEHHOMY
MJIOCKOCTEHi. 4 dopMynHpOBaTh OMpeAETICHUE MapalIeNIbHBIX MPSIMBIX B IPOCTPAHCTBE, | YPOBHIO Pa3BUTHUS HAYKH;
IMapautebHOCTD (hopMynHpOBaTh U I0Ka3bIBATh TEOPEMBI O MAPAIIEIbHBIX IPSMBIX; - BOCIIUTHIBATH TPYHOIIO0HE, YIOPCTBO,
NPSIMBIX, MPSAMOIi 1 OOBSICHATH, KAKHE BO3MOXKHBI CITy4an B3aUMHOTO AKKypaTHOCTh U IIeTIeyCTPEMIIEHHOCTh
MJI0CKOCTH. pacIoNnoXKeHus MPSMON | TUNIOCKOCTH B IIPOCTPAHCTBE, U TIPUBOJIUTH MIPH BBITTOJTHEHUH 38 IaHUH;
[NapannensHble WTIOCTPUPYIOLINE IPUMEPHI U3 - ¢dbopmMHpoBaTH KPUTHUYHOCTD
npsiMbIE B OKpy>Katolei 00cTaHOBKH; (POpPMYyIHpPOBATh ONpEAETICHUE MapayIeNIbHBIX | MBIIUICHUS,  yMEHHE  Paclo3HaBaTh
MPOCTPAHCTBE. NPSMOM U IJIOCKOCTH, (OPMYIUPOBATH M JOKA3bIBATh YTBEPKICHUS O JIOTHYECKH HEKOPPEKTHBIE
[NapannensHOCTD napayieIbHOCTH NPSMON U TUIOCKOCTH (CBOMCTBA BBICKa3bIBAaHHS, OTIMYATh THUIOTE3Y OT
TPEX MPSIMBIX. Y MIPU3HAK); PEHIaTh 3a/1a4M Ha BBIYMCICHUE U I0Ka3aTeIbCTBO, CBS3aHHbBIC | (aKTa
[MapannensHOCTD CO B3aUMHBIM PACIIONIOKEHUEM MIPSIMBIX M TUIOCKOCTEH.
IpsIMO U 4 OOBSICHATD, KaKHe BO3MOXHBI CITydan B3aWMHOTO PACTIONOKEHUS ABYX
TJIOCKOCTH. NPSMBIX B IPOCTPAHCTBE, U MIPUBOAUTH WLTIOCTPUPYIOLINE TPUMEPHL;

(bOopMyIIMPOBATh ONPEJICNICHHE CKPEIIUBAIOIINXCS TIPSMBIX,
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B3anmnoe (bopMyIHpOBaTh U JOKa3bIBATH TEOPEMY, BEIPAYKAIOLIYIO ITPU3HAK

pacnoJio:keHue CKPELIMBAIOLINXCS MPSIMBIX, U TEOPEMY O TNIOCKOCTH, MPOXOAsLIeH uepes

NpsIMbIX B OJIHY U3 CKPEIIMBAIOIINXCS MPSIMBIX U NapaJlIeIbHON

NMpOCTPaHCTBeE. Ipyroi NpsIMOH; OOBACHSTh, KaKUe JBa JTy4a Ha3bIBAIOTCS

Yrou Mexkay AByMs COHaNpaBICHHBIMH, (POPMYINPOBATD

NPSIMBIMH. Y JIOKa3bIBaTh TEOpeMy 00 yrilax ¢ COHAlpaBICHHBIMU CTOPOHAMH;

CkpenuBaronecs OOBSICHATH, YTO HA3bIBACTCS

psIMBIE. YIIJIOM MEXKILy TIePECEeKarOIIMMUCS MPSIMBIMU U YTIIOM MEXITY

VYrasl ¢ CKPELIMBAIOLUIMMUCS TPSIMBIMU;

COHAaINpaBJICHHBIMU 2 peraTh 3a7auy Ha BBIYMCIICHHE U 0KA3aTeNbCTBO, CBSI3aHHBIE CO

CTOPOHAMHU. B3aUMHBIM PACIIOIOKEHUEM JIBYX

VYron mexay NPSMBIX U YTJIOM MEXKIY HAMH.

MPSIMBIMU.

Kourpoabhas

pabota Ne 1 (20 4

MHH)

MapanneabHOCTH 1 DopMyIHpPOBaTh ONPENEIICHUE TapaUIENbHBIX MIIOCKOCTEM,

MJIOCKOCTEH. (bopMyIHpOBaTh U T0Ka3bIBaTh YTBEPKACHUS O MPU3HAKE U CBOMCTBAX

[apannensHbie 1 napajieNbHbIX INIOCKOCTEH, HCIOIb30BaTh 3TH YTBEPKACHUS IIPH

IJIOCKOCTH. PELICHNN 3a/1a4.

CgoiicTBa

napauIeTbHbIX

IJIOCKOCTEM.

Terpasap n OOBsCHSTH, Kakast (QUTypa Ha3bIBACTCS TETPARIPOM H KaKas

napaJjiesnenumnes. napajulesenuIieoM, TOKa3bIBaTh Ha

Terpasap. yepTekax U MOJIEIISIX UX DJIEMEHTHI, H300pakaTh 3TH (QUTypHI Ha

[Napannenenumnen. PHUCYHKax, WTIOCTPUPOBATE C UX

3amaun Ha MOMOIIBIO PA3IMYHBIEC CITyYal B3aUMHOTO PACTIONOKEHHS IPSIMBIX H

[IOCTPOEHNE TUIOCKOCTEH B POCTPAHCTBE;

CEUCHHH. (hopMynHpOBaTh U I0Ka3bIBATh YTBEPKACHUS O CBOMCTBAX

KonTpoasnasn napaiienenurieia; 00bsCHITh, 9TO

pabota Ne 2 Ha3bIBACTCS CEUCHUEM TeTpadpa (TapaiesieuIie/ia), penarh 3a1a9d Ha

3auér Ne 1 MIOCTPOEHHUE CEUEHHM TETpajipa U NapajuieIenuIea Ha YepTexKe.

epnenauxkyasipHo 17 DopMynUpoBaTh ONPEAEICHUE IEPIIEHANKYIISAP-HBIX MTPSIMBIX B (hopmMHupoBaTh MHUPOBO33pPEHHE,
CTh MPAMBIX H NPOCTPaHCTBE; GOPMYITHPOBATH U JIOKA3bIBATh JIEMMY O COOTBETCTBYIOIIEE COBpEMEHHOMY
IJIOCKOCTeHi. 5 NEePIEHIUKYISPHOCTH ABYX MapajiebHbIX IPSAMBIX K TPETbel NpsSMON; YPOBHIO Pa3BUTHS HAYKH;
[epnenauxyasspHo (hopMynHpOBaTH ONpeneNeHIe IPSIMOM, MEPIICHANKYIIIPHON K TUIOCKOCTH, | - BOCHHUTHIBATH TPYAOJIOOHE, YMOPCTBO,

CTh NPAMOii U

Y IPUBOJINTH WIITIOCTPUPYIOIINE MPUMEPHI U3 OKPY’KafoIIel 00CTaHOBKH;

AKKypaTHOCTh H IIeJeYCTPEMIIEHHOCTh
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IJIOCKOCTH.
[lepnenaukynspHble
HpsIMBIE B
MIPOCTPAHCTBE.
[TapamnenbHble
MpsIMBIE,
NEPIECHINKYIISIPHBIE
K MJIOCKOCTH.
ITpuzHax
HEPIEeHIUKYJIISIP-
HOCTH IPSMOH U
MJIOCKOCTH.
Teopema o npsiMOH,
NEPIEHANKYIIAPHOMN
K MJIOCKOCTH.
Hepnenauxkyasip u
HAKJIOHHBIE. YTO0JI
MEKIY NPSAMOM U
TJIOCKOCTHI0
Paccrosinue ot
TOYKH JI0 IIIOCKOCTH.
Teopema o Tpéx
MePIEeHINKYIAPax.
Yron Mexnay npsamMon
Y TUIOCKOCTBIO.
JByrpaHHslii yroJ.
I[lepnenauKyJIAPHO
CTh INIOCKOCTEH.
JIByrpaHHBbIi yrosi.
[Ipu3znak
MePIEeHUKYIISP-
HOCTH ABYX
IIJIOCKOCTEM.
[IpssmoyTonbHBIM
HnapauIeIeIUIIe.
TpéxrpanHslii yrou.
MHororpaHHbIi

YTOIL.
KonTposibHasn

(GopMyIHpOBaTh U TOKA3bIBATH TEOPEMBI (IIPSMYIO U OOPATHYIO) O CBSI3H
MEXly MapajyIebHOCTBIO MPAMBIX U X HMEPIEHANKYISIPHOCTHIO K
IUIOCKOCTH, TEOPEMY, BBIPAXKAIONIYIO IPU3HAK MEPICHIUKYIIPHOCTH
MPSIMOM U IJIOCKOCTH, U TEOPEMY O CYIIECTBOBAHUH U €AMHCTBEHHOCTH
MIPSIMOM, MMPOXOJIAIIEH Yepe3 JAaHHYIO TOUKY U HEPIEHANKYISIPHON K
JTaHHOM

IUIOCKOCTH; PELIaTh 3ala4l Ha BEIYUCIICHUE U JOKA3aTEeIbCTBO, CBI3aHHBIC
C TIEPIEHAUKYISIPHOCTBIO MPSIMOM U IMIIOCKOCTH.

OOBACHSTD, UTO TaKOE MEPIICHANKYIISP U HAKJIOHHAS K INIOCKOCTH, YTO
Ha3bIBacTCs MPOEKINEN HAKIIOHHOM, YTO Ha3bIBAETCSA PACCTOSTHAEM: OT
TOYKH [0 INIOCKOCTH, MEKIY HapalIeIbHBIMH IIIIOCKOCTSIMH, MEXIY
napauIeIbHBIMU NIPSAMOM U TNIOCKOCTBIO, MEXY CKPEIINBAIOIIUMUCS
OpAMBIMU; GOPMYITUPOBATH U JOKA3bIBATh TEOPEMY O TPEX
NEePHIEHIUKYISIPaX U MPUMEHSTD €€ IIPU PELICHUH 3a1a4; OObICHSITD, YTO
TaKoe OPTOrOHAJIbHASI POCKIIUS TOUKU ((PUTYpBI) Ha TUIOCKOCTD, U
JIOKa3bIBaTh, YTO IIPOEKIUEN NMPSMOM Ha INIOCKOCTh, HE
NEePHICHIUKYISIPHYIO K 3TOH NPSMOH, SIBAsETCA NpsAMast; 00BSICHATE, YTO
Ha3bIBACTCS YTIIOM MEXKIY
NPSMOM ¥ TJIOCKOCTBIO M KAKUM CBOHCTBOM OH 00J1a1aeT; OOBSCHSITD, YTO
TaKoe HEeHTpajIbHAsl IPOEKLUs TOUKHU ((Uryphl) Ha IUIOCKOCTD.

OOBCHSTH, Kakas (UTypa Ha3bIBACTCS IBYTPAHHBIM YTIIOM H KaK OH
M3MepsieTcs; JOKa3bIBaTh, YTO
BCE JIMHEHHBIE YIIIbl IBYTPAHHOIO YIJla PaBHbI APYT APYTY; OOBACHSITD,
YTO TaKOE YTOJI MEXKY NEPECEKAIOIUMHUCH IIIOCKOCTSIMU U B KAKHX
npejienax oH u3MeHsercs; (OpMyIupoBaTh OIpe/IeIeHHE B3aUMHO
NEePHEHIUKYISPHBIX IUIOCKOCTEH, (OPMYITUPOBATH M JOKA3bIBATH TEOPEMY
0 MIPU3HAKE NEPIEeHANKYJISIPHOCTH JABYX INIOCKOCTEH; OOBSACHSITD, KaKOH
napajuIesIeTuIIe]] Ha3bIBAeTCs MPSIMOYTOJIBHBIM, (hOpPMYyITHPOBATh U
JIOKa3bIBaTh YTBEPHKJICHUS O €r0 CBOMCTBAX; OOBICHATh, Kakas Gpurypa
Ha3bIBaETCSI MHOTOTPAHHBIM (B YaCTHOCTH, TPEXTPAHHBIM) YTIIOM H KaK
HA3bIBAIOTCS €T0 IEMEHTHI, KAKOM MHOTOTPaHHBIN YT Ha3bIBACTCS
BBIMTYKJIBIM; ()OPMYJIUPOBATh U JIOKa3bIBATh YTBEPKACHUE O TOM, UTO
KaKABIN TUIOCKUH yToJI TPEXTPAaHHOTO YIJIa MEHBIIE CYMMBI ABYX JIPYTHX
IUIOCKHX YTJIOB, U TEOPEMY O CYMME INTIOCKUX YTJIOB BBITYKJIOTO
MHOTOTPAHHOTO YTIJIa; PEMIATh 3aJja49X Ha BBIYHMCIICHHUE U IOKA3aTENbCTBO C

IIpH BBIITOJITHCHUN SaHaHHﬁ;

- (dhopMupoBaTH KPUTHYHOCTh
MBIIIICHUS, yMEHHE  Paclio3HaBaTh
JIOTHYECKH HEKOPPEKTHBIC

BBICKA3bIBaHMs, OTJIMYATh THUIOTE3y OT
¢akra
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pabora Ne 3

MCTIOJIb30BaHUEM TEOPEM O MEPICHANKYISIPHOCTH MPSMBIX U IJIOCKOCTEH,

3auér Ne 2 a TaK)Ke 33J]a4M HA ITIOCTPOEHUE CEUEHHUN NPSIMOYTOJIBHOTO
napajiesienuIe1a Ha YepTexe
MHororpaHHUKH. 14 OObsCcHATH, Kakas (pUrypa Ha3bIBAETCSI MHOTOTPAaHHUKOM U KaK pa3BuBaTh IIPOCTPAHCTBEHHOE
HonsTne 3 Ha3bIBAIOTCS €T0 IEMEHTHI, Ka- MBIIIJIEHWE, KaK IPOLEcC CO3/aHus,
MHOTOTrpaH-HUKA. KON MHOTOI'paHHHUK Ha3bIBAETCS BBITYKIIBIM, IPUBOIUTH IPUMEPHI onepupoBaHus 00pa3aMu U OPHEHTALUU
IIpusma. MHOT'OI'PaHHUKOB; OOBSICHATD, B pearbHOM u BOOOpa)kaeMoM
ITonsiTue YTO TaKOE€ F€OMETPUUYECKOE TeN0; (POPMYIHPOBATh U AOKA3BIBATH TEOPEMY | IPOCTPAHCTBE MPH PELICHUH Pa3IMYHOIO
MHOTOTpaHHHKA. Oiinepa A BBITYKIBIX THUIA 3ajia4, 1a00paToOpHBIX PadoT;
I'eomerpuueckoe MHOTOI'PaHHUKOB; OOBSICHATh, KAKOI MHOTOIPaHHUK Ha3bIBACTCS NPU3MON | - (hopmHupoBaTh OTBETCTBEHHOE
TeIo. Y KaK Ha3bIBaroTCs €€ OTHOLICHUE K OOYYEHHUIO, TOTOBHOCTb U
Teopema Diinepa. JJIEMEHTBI, KaKasi pr3Ma Ha3bIBaeTCs MPSIMON, HAKJIOHHOM, MPaBUIIBHOM, | CIOCOOHOCTh K =~ CaMOpa3BUTHIO U
[Ipusma. n300paxkaTh IPU3MBI Ha caM000pa30BaHHUIO, CO3HATEIIbHOE
[IpocTpancTBeHHAs 4 pUCYHKE; 00BSICHATH, YTO HA3BIBACTCS TUIOMIAIBIO TIOTHOI (OOKOBOIN) OTHOIIIEHUE K HENPEPHIBHOMY
teopema [Tudaropa. MOBEPXHOCTH MIPU3MBI, U J10- 00pa30BaHMI0 KaK YCIIOBHIO YCHEITHOH
Ka3bIBaTh TEOPEMY O IUIOMAI OOKOBOW MOBEPXHOCTH MPSMON MPU3MBI; npoecCHOHAILHOW W OOIECTBEHHOH
Iupamuna. BBIBOAUTH (OPMYITY ILIO- JESITEIbHOCTH;
[Mupamuna. 1131 OPTOrOHAJILHOM MPOEKIIMH MHOTOYT'OJIbHUKA M JOKa3bIBaTh - BOCIIUTAaHHUE TBOPUYECKOI'O  CTHIIS
[IpaBunpHas MIPOCTPAHCTBEHHYIO TEOPEMY MBIIUICHHS, BKJIIOYAIOIIET0 B  ceOs
nUpamMua. ITudaropa; pemars 3a1a41 Ha BEIYMCIICHUE U JOKA3aTEILCTBO, CBA3aHHBIE | COOOPa3UTENBLHOCTD, HAOII0aTeIbHOCTD,
VYceuéHHas 5 C TIPU3MOIL. XOpOLIYI0 MNamsTh, OCTPBIA TIJla30Mep,
MMpaMua. OO0BsCHATD, KAKOW MHOTOTPaHHHK HA3bIBAETCS MMMPAMUION U KaK (daHTa3M0, BHUMATEIHLHOCTB;
Ha3bIBAIOTCS €€ DJIEMEHTHI, YTO HA3bIBAETCS IUIOIIAAbI0 IOJTHOM (OOKOBOIN)
MOBEPXHOCTH MUPAMHIBL; OOBACHATH, KaKasi MIpaMuaa
IIpaBuabHbie Ha3bIBAE€TCS MIPABHIIBHON, JOKa3bIBAaTh YTBEPKIACHHUE O CBOMCTBAX €€
MHOTOTPAHHHMKH. OOKOBBIX pEOEp 1 OOKOBBIX IPaHEN U TEOpEMy O IOl OOKOBOM
Cummertpus B MOBEPXHOCTH MPABUIIbHON MUPAMUbI; OOBSCHSITH, KAaKOH
MIPOCTPAHCTBE. MHOTOTPaHHHUK Ha3bIBAETCS YCEUEHHOM MUPaMHUION U KaK Ha3bIBAIOTCS €€
[onsTne 1 3JIEMEHTHI, JOKa3bIBaTh
NIPaBWIbHOTO 1 TEeopeMy O IO OOKOBOW MOBEPXHOCTH MPABUIIbHON yCeu€HHON
MHOTOTpaHHHKA. MUPaMUJIBL; PElIaTh 3a/1a4n
OneMeHTHI Ha BBIYMCIIEHUE U JOKa3aTeIbCTBO, CBI3aHHBIE C MMPAMUIaMH, a TaKXKe
CUMMETPUH 3aJa4u Ha IIOCTPOEHHE
MIPaBUJIBHBIX CEUYEHUI MUpaMu Ha YepTeXKe.
MHOTOTpaH-HUKOB. OOBSCHATH, KAKHE TOUYKH Ha3bIBAIOTCSI CHMMETPUYHBIMUA OTHOCUTEIBHO
KonTpoabHasn TOYKH (TIPSIMOH, TITO-
paGora Ne 4 CKOCTH), UTO TaKOe LIEHTP (OCh, INIOCKOCTh) CHMMETPHUHU (UTYPBHI,
3auér Ne 3 NPUBOJIUTH IPUMEPHI QUTYP,

00Ja1alonXx AIeMEHTaMHA CUMMETPHH, a TaK)Ke MMPIMEPHl CHMMETPHH B
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APXUTEKTYpE, TEXHUKE,

pHUpPo/Ie; OOBIICHITH, KAKOH MHOTOIPaHHHK HAa3bIBACTCS MPABUIBHEIM,
JTIOKa3bIBaTh, YTO HE CYIIE-

CTBYET PaBUIFHOTO MHOTOTPaHHUKA, TPAHSIMH KOTOPOTO SBIISIOTCS
MPAaBWILHBIC N-yTOJLHUKA

pu N > 6; O0BICHATH, KAKWE CYIICCTBYIOT BHJIBI PABUIBHBIX
MHOTOT'PaHHHUKOB ¥l KAKHMH DJICMEH-

TaMU CUMMETPHH OHH 00J1a/1at0T

3aKII0UNTENBHOE 10
MIOBTOPEHHE Kypca
reometpuu 10
KJ1acca
11 kJacc

HuauHAp, KOHYC B 16 (hopmMHupoBaTh IIEIOCTHOE
map. 3 OOBACHATH, YTO TAKOE LWJIMHAPUYECKAst IOBEPXHOCTD, €€ 00pasyrolue 1 MHPOBO33pEHHUE, COOTBETCTBYIOIIEE
Huaunaap. 0Cb, KaKoe TeJI0 Ha3bIBAeTCs LMIMHIPOM U KaK Ha3bIBAIOTCS €r0 COBPEMEHHOMY ypPOBHIO pa3BUTHUS
[onsTre munuHApa. 3JIEMEHTBI, KaK MOMyYUTh HUIUHJP MyTEM BpallleHus HAaYKHU 1 00IIECTBEHHOW MPaKTHKH;
ITnomane NPAMOYTOJIHHUKA; H300paXkaTh LIMIHHIP U €0 CEYCHUS IIIOCKOCTHIO, (hopmMHupoBaTh YMEHHSA
MTOBEPXHOCTH MIPOXOJSIIEH Yepes ocCh, OTIpeICTIATh MIOHATHS,
LHMIMHIPA. 4 U TJIOCKOCTBIO, IEPIICHANKYISIPHON K OCH; OOBSACHSTh, YTO IPUHUMAETCS yCTaHaBIUBAaTh MIPUYUHHO-
Konyc. 3a [Iomaab OOKOBOH 110- CIEJICTBEHHBIE  CBfA3H,  CTPOUTH
IlonsiTre xoHycCa. BEPXHOCTH LMJIMHJPA, U BEIBOAUTH (POPMYJIBI 11 BEIYUCICHUA OOKOBOH 1 JIOTHYECKOE paccyKJieHue,
[Tnomans IIOJIHOM IIOBEPXHOCTEN YMO3aKJIIOUEHUE (MHIYKTHBHOE,
MTOBEPXHOCTH WIMHAPA; pellaTh 3a1a4y Ha BBIYMCIEHUE U J0KA3aTeIbCTBO, CBI3aHHBIC JeIyKTHBHOE © MO aHAJIOTUH) U
KOHyca. C IWIINHAPOM. JIENaTh BBIBOJBI;
VY ceu€HHbIN KOHYC. OOBSICHATH, YTO TaKOE KOHMYECKast TOBEPXHOCTb, € 00pasyrolue, (dhopmupoBaTh OTBETCTBEHHOE

7 BEpILIMHA U OCh, KAKOE TEJI0 HA3bIBAETCSI KOHYCOM M KaK Ha3bIBAIOTCS €T0 OTHOIIIEHUE K 00y4eHHIO,

Cdepa n map.
B3anmuoe
pacrooxeHue
cepsl ¥ MIIOCKOCTH.
Kacarenbnas
IJIOCKOCTH K cepe.
[Tnomane chepsl.
Bsaumuoe
pacrooxeHue
cdepsl ¥ MPSIMOH.
Cdepa, Bnucannas B
WIHHPHYECKYIO

JIEMEHTHI, KaK MOJIyYUTh KOHYC ITyTEM BpAILLEHUs MPAMOYTOJIBHOTO
TpeyroJIbHHKA, N300pakaTh KOHYC M €0 CEYEHHS TUIOCKOCTHIO,
MIPOXOJISAIIEH Yepe3 OCh, M TNIOCKOCTHIO, IEPIIEHIUKYIISIPHOM K OCH;
OOBSICHATB, YTO MPUHUMAETCS 3a TUIOIAAb OOKOBOI MOBEPXHOCTH KOHYCA,
Y BBIBOJUTD (DOPMYIIBI [UIsl BBIYMCIICHUS MJI0MIaeld O0KOBOH U MOIHON
MTOBEPXHOCTEHN KOHYyCca; 00BSICHITH, KAKOE TEJI0 HA3hIBAETCS YCEUEHHBIM
KOHYCOM M KaK €r0 MOJyYUTh IMyTEM BpaIleHUs IPSAMOYTOIBHOMN
Tpareuy, BEIBOIUTH (OPMYITY Ul BBIYMCICHUS IO 1 OOKOBOH
MTOBEPXHOCTH YCEUEHHOTO KOHYCA; PelIaTh 3aja4i Ha BEIYHCICHUE U
JIOKAa3aTeNbCTBO, CBA3aHHBIE C KOHYCOM M YCEYEHHBIM KOHYCOM.
DopMynupoBaTh onpeaeaeHus cepsl U mapa, ux LeHTpa, paguyca,
JMaMeTpa; UCCIe0BaTh B3aUMHOE PaCIoJIOKEHHE Cephl M INIOCKOCTH,

TOTOBHOCTH K CaMOpPa3sBUTHIO H
CaMOO6pa3OBaHI/HO Ha OCHOBC
MOTHUBaIIUH K O6y‘-IeHI/IIO n

MO3HAHHUIO;
¢$hopmHupoBaTh yMEHHE
HCIIOJI30BaTh npuoOpeTEHHbIe
3HAHUS B PaKTHYECKON
JIESATENBHOCTH;
(hopmupoBaTh WHTEpec K
W3YYEHUI0 TeMBl M  JKelaHue

MPUMEHSTH TPUOOPETEHHBIE 3HAHUS
1 YMCHHS;
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MTOBEPXHOCTb. bopMyIHpoBaTh OnpeeNieHne KacaTelbHOM IIOCKOCTH K cdepe, (bopMupoBaTh MPEACTABICHUSA 00
Cdepa, Bnucannas B (hopMynHpOBaTh U AOKA3bIBATh TEOPEMBI O CBOICTBE M IPU3HAKE U7AESX U O METO/Iax MaTeMaTHKH Kak
KOHUYECKYIO KacaTeIbHOM IIIOCKOCTH; O0BSICHATE, YTO IPUHUMAETCS 3a IUIOILAAb 00 yHHMBEPCAJIbHOM SI3bIKE HAyKH H
MTOBEPXHOCTD. cdeprl 1 Kak OHa BBIPaXKaeTcs uepe3 paguyc chepbl; UCCIIe0BaTh TEXHHKY;
Ceuenus B3aUMHOE pacIoioKeHHne cepsl v MPIMOii; 00BICHATH, Kakas chepa (dhopmupoBanue
LMIHHIPUYECKON Ha3bIBaeTCs BIUCAHHON B IMJIMHAPHUYECKYIO (KOHUUECKYIO) MIOBEPXHOCTh MPOCTPAaHCTBEHHBIX OTHOILIEHU I
MTOBEPXHOCTH. 1 KaKHe KPUBBIE TIOIYYar0TCs B CEUCHHUAX IUINHAPHIECCKON U KOHUYECKON MeXIy 00bEeKTaMH;
Ceuenus MOBEPXHOCTEN pa3nMUHBIMU INIOCKOCTSAMU; peIaTh 33Ja4l, B KOTOPBIX (dhopmHpoBaTH CIIOCOOHOCTD
KOHUYECKOH 1 (urypupyroT KOMOMHAIIMK MHOTOTPAaHHUKOB H TeJl BpAILlEHHS OCO3HAHHOTO BBIOOpA M MOCTPOCHUS
TOBEPXHOCTH. 1 Hcnonb3oBaTh KOMITBIOTEPHBIE MPOrPAMMBI IPU JlalbHenIen WHJIWUBUyJIbHON
Konrtponbnas pabota W3YYEHUH MIOBEPXHOCTEN U TEJ BPAILCHHUS. TPAacKTOPHM pa3BUBaThb HHTEPEC K
Nel U3YYEHUID TEMbI, MOTHBHPOBAThH
3auér Ne 1 JKeJaHue NPUMEHSTh
puoOpeTEéHHbIE 3HAHUS M YMEHUS,
(dbopMupoBaTh yMeHHE paboOTaTh B
KOJIJIEKTUBE u HaXOJWUTh
COTJIACOBaHHBIE PEIICHNUS;
(¢hopMHpOBaTH yMEHHE BHUIETbH
MaTeMaTH4YeCKYIO 3a1aqy B
KOHTEKCTE MPOOJIEMHON CUTYaINH, B
JIPYTHUX JTUCIUIUINHAX, B
OKpYKarollleu )K1U3HU
O0BEMBI Teut. 17 OOBACHSTD, KAK H3MEPSIFOTCSI 00BEMBI TeJI, TPOBO/ISI aHATIOTHIO C (dhopMHpoBaHUE HE3aBUCUMOCTh
O0LéM 2 M3MEpEeHUEM IIIOMAei MHOTO- CYKJICHHIA;
NPAMOYT0JIbHOT 0 YTOJILHUKOB; ()OPMYJIMPOBATH OCHOBHBIE CBOHCTBAa 00BEMOB 1 BBIBOAUTH C dopMHpoBaHUE YMEHUs
napaJsuiesenumnena. UX IOMOIIBI0 GopMyiTy yCTaHaBIUBaTh MNPUYUHHO-
[ousitue 00BEMa. 00BEMa MPSMOYTOJILHOTO TIApAJIJICIICTIHITE A, CIIEJICTBEHHBIE  CBSA3M,  CTPOUTH
O0BéM DopMyTUpPOBaTh U JOKA3bIBATh TEOPEMBI 00 00BEME PSMON IPU3MBI U JIOTHYECKOE paccyXJieHue,
MPSIMOYTOJIEHOTO 00bEMe IMIIMHAPA; peIaTh 3a1a4uH, CBI3aHHbIE C BBIYUCICHUEM 00bEMOB YMO3aKJIIOUEHUE (MHIOYKTHBHOE,
napajuieienunena. 3THUX TEJL. JEAYKTUBHOE ¥ TIO AaHAJOTHH) H
O0BEéMBI pAMOii BriBoanTh MHTETpAIBHYIO (POPMYITY IS BEIYHUCICHUS 00BEMOB TN U JI€NIaTh BBIBOJIBL;
NMPU3MBI U 3 JIOKa3bIBaTh C €€ IOMOLIBIO TEOPEMBI 00 00bEME HAKIIOHHOM MPU3MBIL, 00 (dhopmupoBanue YMEHMUS
IMJIHHIPA. 00bEMe paMupl, 00 00bEME KOHYCa; BEIBOAUTH (POPMYJIBI AJIS COOTHOCUThH TIOJYYEHHBIN pe3ysbTaT
O0BEM mpsMoi BBIYUCIICHHSI 00bEMOB yCEUEHHON MUPAMUIBI U YCEUEHHOTO KOHYCA; C IIOCTABJICHHOH LIEJIBIO;
MIPU3MBI. perarhb 3a71a4u, CBSI3aHHbIE C BHIYMUCIIEHHEM 00bEMOB 3TUX Tell. ¢opmMHupoBaHHE  HMHTepeca K
O0BEM muIMHIpA. 5 DopMyTUpOBaTh U JOKA3bIBaTh TEOpeMy 00 00BEMeE 1mapa u ¢ e€ HW3Y4YEHHI0O TeMBl U  JKEJIaHHE
O0BbEéMBI HOMOIIBIO BEIBOAUTH (POPMYITY IUIOIIAH cephl; BRIBOAUTH GOPMYITY JUIs IPUMEHATh NPHOOPETEHHBIC 3HAHUS
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HAKJIOHHOI
NMPU3MbI, THPAMH-
AbI H KOHYCA.
Brrancaenue
00BEMOB TeI C
ITOMOIIIEIO0
HHTErpaa.

OO0OBEM HAKIIOHHON
MIPU3MBL.

O0BEM THpaMHUITEL.
O0béM KoHYCAa.
O0béM mapa u

BBIYHUCIICHUS 00BbEMOB IIIAPOBOTO CETMEHTA U IIapOBOI0 CEKTOPA; PeIlaTh
3aJa4u ¢ MIpUMEHEeHUuEeM (GOpMYI 00BEMOB Pa3TUUHBIX TEL.

Y yMCHHS;

(dhopmupoBanue YMEHHUSI
OIIPENENATh TIOHATHS, CO37aBaTh
0000mmeHns, yCTaHaBIUBaTh
aHaJIOTHH, KJIACCU()UIINPOBATE;

(dhopmupoBanue YMEHHUSI
thopmynupoBaTh COOCTBEHHOE
MHCHHUE;

(dhopmupoBaHue
MIPOCTPAHCTBEHHBIX OTHOILCHUI

MEeXTy 00bEeKTaMu;
Pa3BUTUC MOTHBOB W HHTCPECOB

omaab chepsl. CBOEH M03HABATEILHOMI
O06béM mrapa. JIeSITeIbHOCTH;

OO6BEMBI IApOBOTO BOCIIMTaHUE CO3HATEJIHHOI0
CerMeHTa, IIapOBOr0 OTHOILIEHUS K IIpOLecCY TO3HAHUS
CJIOSI U IIAPOBOT0 MUpA;

CEeKTOpa. pa3BUBaTh HaBBIKH
[Tnomane chepsl. CaMOCTOSITEILHOW pPabOThI, aHaIW3a
Konrtponbnas pabota cBOEH pabortsl, BOCTIUTHIBATh
Ne 2 POCCHICKYIO PAKIAHCKYIO
3auér Ne 2 HUJICHTUYHOCTb, MaTPUOTHU3M,

yBakeHre Kk OTeuecTBy

BexTopsl B (dhopmupoBanue BaKHEHIIEH
NPOCTPAHCTBE. MaTeMaTHYecKOH  MoJenu  Ajs
I[lonsaTue BekTOpa B DopMyITUpOBaThH ONPEACICHNE BEKTOPA, €r0 AIHHBI, KOJUIMHEAPHBIX U OTIHCaHUs u W3Yy4eHUS
NMpoCTPaHCTBeE. PaBHBIX BEKTOPOB, IPUBOANTH IPUMEPHI (PUZNIECKIX BEKTOPHBIX Pa3HOOOPA3HBIX PEATHHBIX CUTYAIHA

[TonsiTue BekToOpa.
PaBeHCTBO BEKTOPOB.
Caoxenue u
BbIYUTAHHE
BEKTOPOB.
YMHOKeHHne
BEKTOPA HA YHUCJIO0.
Cnoxenue u
BBIYUTAHUC
BEKTOPOB.

BCJIMYMH.

OGLHCHHTL, KakK BBOJATCA JICI‘/’ICTBI/IH CJIOKCHH BEKTOPOB, BEIYUTAHUA
BCKTOPOB 1 YMHOXCHUA
BCKTOpAa Ha YUCJIO, KAKUMU CBOIICTBaMHM OHH O6J'Ia,£[aIOT, YTO TaKO€
IMpaBUJIO TPEYTOJIbHHKA, ITPABUJIO ITapaJljIiCJIoOrpaMMa U IpaBuiio
MHOT'OYT'OJIbHUKA CIIOXKECHUA BEKTOPOB; pCUIAThH 3a/la4, CBA3aHHBIC
C HeﬁCTBHHMH HaJa BEKTOPaMHU.

c MTOMOILBIO ypaBHEHWUS,
CaMOCTOSITETLHO ~ CTaBUTh  HOBBIE
yaeOHbIE 1IeJIH U 3a/1a4H;
(dhopMupoBaHue ocoboro
BHUMaHHUS  BOCIIUTAHWIO  YyBCTB
STHUYECKUX HOPM, HaXOJYHBOCTh U
AKTUBHOCTH nmpu peUICHUN
MaTeMaTHYeCKUX 3a]1ay;
(dopMupoBaHMEe  HWHTEpeca K
VUCHHIO, K TIpOIIECCY TIO3HAHWS,
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CymMa HECKOJIBKUX MOHUMATh u WCTIOJIB30BaTh
BEKTOPOB. (yHKUMOHANBHBIE TOHSTHSA, S3bIK
YMHOKEHHE BEeKTOpa 2 (TepMuHSL, CHUMBOJINTIECKHE
Ha 9HCJIO. OOBACHATH, KaKre BEKTOPHI HA3bIBAIOTCS] KOMITAHAPHBIMHU; 0003HaYEHNS), BBIICTISAIT
Komnnanapusie (hopMynHpOBaTh U I0Ka3bIBATh YTBEPIKIACHUE O MPU3HAKE aIbTepHATHBHBIC CHOCOOBI
BEKTOPBI. KOMITJIAHAPHOCTHU TPEX BEKTOPOB; OOBSICHSTH, B YEM COCTOUT MPABUIIO JOCTIDKCHHMS 1LEMH W BBIOMpATh
Kowmrmmanapasre MapauieNIeHIe1a CII0KEHUS TPEX HEKOMIUTAHAPHBIX BEKTOPOB; Hanboiree 3 (HEKTUBHEIHN CITOC00;
BEKTOPBI (hopMynHpOBaTh U 1OKa3bIBAThH (dhopmupoBanue YMEHHUSI
[IpaBuno TEOpPEMY O Pa3lOoKEHHUH JII000T0 BEKTOPa MO TPEM OTIepPUPOBAThH MOHSATHAMHA
napajuieNenu-meaa. 1 JTAHHBIM HEKOMITJIAHAPHBIM BEKTOPaM; IPUMEHSTh TEOMETPHYECKOTO MeCTa TO4YeK B
Paznoxxenue BexTopa BEKTOPEHI TIPHU PEIICHUU TeOMETPHUECKUX 3a/1a4. MIPOCTPAHCTBE, YpaBHEHUSI (PUTYPHI B
o Tpém KOOPJIWHATHOM MPOCTPAHCTBE;
HEKOMILTaHAPHBIM BEIBOJIUTH " WCTIOJB30BaTh
BEKTOPAM. ypaBHEHUE TUIOCKOCTH;
3auét Ne 3 (dhopmupoBanue YMEHHUS
C03/1aBaTh BaYKHEHIIYIO
MaTeMaTHYeCKyl0  MOJeNb  JUIA
OMHCaHUsI TIPOIECCOB U SIBICHUH
OKpY’Kalolllero Mupa, NPUMEHSTDH
(hyHKIIMOHATBHBII SI3BIK TUTS
OTIHCaHUs " WCCIIeIOBAHUS
3aBHCUMOCTEH MEXIy (QH3MYECKHIMU
BEJINYHHAMH, MOCTPOCHUIO
JKU3HEHHBIX ITUTAHOB BO BPEMEHHOW
MEPCIICKTHBE;
Meton KoopAMHAT 15 (hopmupoBanue YMEHHUSI
B MPOCTPaHCTBe. BBITIOJTHSATH MHOTOIIIArOBbIE
JBHsKeHHsA. npeoOpa3oBaHus BBIpaKEHHH,
Koopaunatsl Toukn 4 OOBACHATH, KaK BBOAUTCS MPSIMOYTOJIbHAS CUCTEMA KOOPAUHAT B NpUMEHSS HIMPOKUH Habop
U KOOPIMHATHI MPOCTPAHCTBE, KaK OMPECISIOTCS KOOPIUHATHI TOYKH U KaK OHU crnoco0oB W mpuéMOB,  MpH

BEKTOpA.
[IpsmoyronpHas
cucremMa KoopIuHaT
B TIPOCTPAHCTBE.
Koopaunatsr
BEKTOpA.

CBsI3b MEXKITY

Ha3bIBAIOTCS, KK OINPEJIENISIOTCSI KOOPIMHATHI BEKTOpa; (hOpMYIHPOBaTh U
JTOKa3bIBaTh YTBEPKIACHUA: O KOOPAWHATaX CYMMBI M Pa3HOCTH JIBYX
BEKTOPOB, O KOOpPAWHATaX MPOU3BEACHNS BEKTOPa Ha YUCIIO, O CBSI3U
MeXIy KOOpJIUHATaM{ BEKTOpa M KOOPAMHATAMH €T0 KOHIA ¥ Havaja;
BBIBOAMTH M UCIIOJIB30BATh NP PEILICHUH 33124 (YOPMYIIBI KOOPAUHAT
CepeIuHBI OTPE3KA, IJIMHBI BEKTOPA M PACCTOSIHUSI MEXY IBYMs TOUKaMU;
BBIBOJIUTH YpaBHEHNE cephl JAHHOTO pajiyca ¢ IEHTPOM B JTaHHOU

IJITAHUPOBAHUN OOCTHIKCHUSA Heﬂeﬁ
CaMOCTOATCIIBHO, IIOJIHO nu
AaJICKBATHO YYUTBIBATL YCJIIOBUA U
CpeacTBa UX JOCTUKCHUS,

dhopmupoBanue YMEHHUS
MTOHUMATh u KCIIOJIb30BaTh
MaTeMaTHYeCKHe CpeacTBa
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KOOpAUHAaTaMU
BEKTOPOB

U KOOpJAMHATaMU
TOYCK.

TOUKE.

OOBSCHATH, KaK OMPEALIACTCS YToJl MKy BEKTOpaMu; (GOopMyIupoOBaTh
OIIpeJieJIeHNE CKAIIPHOTO MIPOU3BENIEHHsI BEKTOPOB; (hOPMYINPOBATh U
JIOKa3bIBaTh YTBEPXKACHUS O €r0 CBOMCTBAX; OOBSICHATh, KAK BHIYUCIUTD

HATTSAHOCTH: 4YEPTeXH, TpaduKy,
Ta0NIMIBI, JUarpamMma, IPUMEHSTh
MOJTy9eHHBIC 3HAHUS KaK Ha ypOKax,
TaK ¥ BO BHEYPOUHOU e TENTLHOCTH;

[pocreiimme 3anaun 6 YroJl MKy JBYMS MIPSIMBIMH, @ TAKXKE YToJl MEXIy NPsSMON 1 (dhopmupoBanue

B KOOpJIUHATAX. TUIOCKOCTBIO, UCTIOJNB3YsI BEIPAXKEHUE CKAISPHOTO MTPOM3BEICHHS BEKTOPOB NPOCTPAHCTBEHHBIX OTHOLICHUH
VYpaBHeHue chepsl. yepe3 UX KOOPAMHATHI; BBIBOJUTH YPABHEHHUE IUIOCKOCTH, IIPOXOSIIEH MeXIy 00bEeKTaMH;

CkassipHoe Yyepe3 TaHHYIO TOUKY U NEPIEeHANKYIAPHON K JAHHOMY BEKTOPY, U (hopMHpOBaHUE OTBETCTBEHHOTO
Npou3BeeHHe (hopMyIty paccTOsIHUSI OT TOYKH JI0 IIOCKOCTH; OTHOIICHHUS K 00y4eHHuIo,
BEKTOPOB. IPUMEHSTh BEKTOPHO-KOOPIMHATHBIN METO/ P PELICHUU TOTOBHOCTh K  CaMOpPa3BUTHIO,
VYron mexay reOMETPUUYECKHX 3a/1a4. caMO00pa30BAHUIO;  OCYILECTBIATH
BEKTOPAMHU. OOBACHSTB, UTO TAKOE OTOOPaKEHNE IPOCTPAHCTBA HA ce0s M B KAKOM KOHCTaTHPYIOLIHI u
CkansipHOe Cllydae OHO Ha3bIBAeTCS MIPEIBOCXUIIAIONINA  KOHTPOJIb II0
MIPOM3BEICHHE JBIDKEHHEM IPOCTPAHCTBA; OOBACHATH, YTO TAKOE LIEHTPAIbHAs pe3ynbTaTy U MO CIOCO0Y ACHCTBHUS;
BEKTOPOB. CUMMETpHUSI, OCeBasi CAMMETPHSI, 3epKaibHast CAMMETPUS U TTapalieIbHbIH a/IeKBaTHO CaMOCTOSITETILHO
Brruucnenue yrios nepeHoc, 000CHOBBIBATh YTBEPKACHUS O TOM, YTO 3TH OTOOpaKEHUS OLICHUBATh NPaBUILHOCTb
MEXIy IPSMBIMHU U 3 MPOCTPAHCTBA Ha ce0sl ABJISIOTCS ABHKECHUAME; OOBSICHATH, YTO TAaKOE BBIIIOJTHEHUSI JIEHCTBHUS M BHOCHUTH
TIOCKOCTSIMH. [EHTpaIbHOE MOA00He (TOMOTETHS) U TIpeoOpa3zoBaHne MOJ00uS, KaK C HE00X0TUMbIE KOPPEKTHUBEI B
YpaBueHue 1 MOMOIIIBIO MPE00Pa30BaHus MOA00HS BBOUTCS MOHITHE TIOJOOHBIX (huryp HCIOJIHEHHE, KaK B KOHIIE JCHCTBUS,
IJIOCKOCTH. 1 B IIPOCTPAHCTBE; NPUMEHATh IBMKEHUS U IPEe0Opa30BaHus 1MO10- TakK ¥ [0 XOAY €ro pean3aliu
JBuKeHus. OMs Ipu pelIeHNH TeOMETPUIECKUX 3a1ad.

LenTpanbHas

CUMMETpHSI.

OceBast cuMMeTpusl.

3epkanbpHas

CUMMETpHSI.

[TapannensHslit

HepeHoc.

[IpeobpazoBanue

noo0usl.

Konrponbnas padota

No 3

3auét Ne 4

3akI04nTeIbHOE 14

NMOBTOPEHHE
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