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IInanupyembie pe3yJabTaThbl 0CBOCHHUS Y4eOHOI0 peaMera

JIn4HOCTHBIE Pe3yJIbTATHI:

1) BocriuTaHue pOCCUMCKON Ipask/IaHCKOW MAEHTUYHOCTHU: MaTPUOTU3MA,
yBaxkeHHs1 K OTeUueCTBY, OCO3HAHUS BKJIa[]a OTCUECTBEHHBIX YUEHBIX B PA3BUTHUE
MHUPOBOU HAYKH;
2) opmupoBaHre MUPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKY;

3) OTBETCTBEHHOE OTHOIICHHUE K OOYICHHIO, TOTOBHOCTH U CIIOCOOHOCTH K
CaMOPa3BUTHUIO U CaMOOOPA30BaHUIO HA MPOTSHKEHUU BCEH JKU3HU; CO3HATEIHLHOE
OTHOILIEHHE K HEMIPEPHIBHOMY 00pa30BaHUIO KAK YCIOBHIO YCIICITHON
poecCHOHATEHON M OOIIECTBEHHOM NEITeIbHOCTH;
4) oco3HaHHBIN BEIOOP OyayIieit mpodeccnoHaabHOM NeITeTbHOCTH Ha 0ase
OpUEHTHPOBaHUS B MUpPE Mpodeccrii ¥ MPoPeCCHOHATBHBIX MPEANOYTEHUN;
OTHOIIIEHUE K TPO(PECCHOHANLHOM eI TEIbHOCTH KaK K BO3MOXKHOCTH YYacTHs B
pEIIeHUH JIMYHBIX, OOLIECTBEHHBIX, TOCYJAPCTBEHHBIX U OOIIEHAITMOHAIBHBIX
po06iem; GOpMHUPOBAHUE YBAKUTEIHHOTO OTHOIICHUS K TPYY, PA3BUTHE OIBITA
Y4acTHs B COLIMAIIBHO 3HAYUMOM TPY/IE;

5) yMeHue KOHTPOJIUPOBATH, OIICHUBATH U aHATU3UPOBATH MPOIECC U PE3yJIbTaT
y4eOHON U MaTEeMaTUYECKOM eI TeIbHOCTH;

6) yMeHHE YIPaBIsATh CBOEH MTO3HABATEIBLHOM JI€ATEIbHOCTHIO;

7) yMEHHE B3aMMO/ICHCTBOBATh C OJIHOKJIACCHUKAMHU, I€ThbMHU MJIAJIIIIETO BO3pacTa
Y B3POCJIBIMU B 00pa30BaTeIbHOM, OOIIIECTBEHHO-TIOJIE3HOM, y4eOHO-
HCCIIEI0BATENIbCKOM, POCKTHOU
U JPYTUX BUJAX ACSATEILHOCTH;

8) KpUTUYHOCTh MBIIIJICHUSI, THUIIUATHBA, HAXOTYUBOCTh, AKTUBHOCTh MPU
pelIeHNH MaTeMaTUYECKUX 3a1a4.
MeTanpeaMeTHblIe pe3yJbTAThbI:

1) ymeHue caMOCTOATENBHO ONPEACIIATH 1IeTTU CBOEH JCSITEIIbHOCTH, CTAaBUTh U
dbopmyIupoBaTh 1j1s1 ceOst HOBBIE 3a/1auu B yuéoe;
2) yMEHHUE COOTHOCUTh CBOM JACHCTBHUS C INIAHUPYEMBIMH PE3yJIbTaTaMU,
OCYILIECTBJISITh KOHTPOJIb CBOEH JEATEIBHOCTH B MPOLIECCE TOCTUKECHUS
pe3ysbTara, OnpenemsiTh CIOCOOBI
JEHUCTBUN B paMKax MPeAJIOKEHHBIX YCIOBUN U TpeOOBaHUM, KOPPEKTUPOBATH
CBOH JICVCTBUS B COOTBETCTBUH C U3MEHAIOLICICS CUTYAIUEH;
3) yMeHHe caMOCTOSITEIbHO MPUHUMATh PELICHUsI, POBOJUTH aHAJIU3 CBOEH
NEATEeIbHOCTH, MPUMEHSTh Pa3JIMUHbIe METO/IbI TO3HAHUS,
4) BiajicHUE HaBbIKAMU MMO3HABATEIILHOM, Y4E€OHO-UCCIIEI0BATEIbCKON U
MIPOEKTHOM JEATEIIbHOCTH;
5) popMupoBaHUEe TOHATUHHOTO annapaTa, yMEHHUs CO3/1aBaTh 0000IIEeHMs],
yCTaHaBJIMBATh aHAJIOTHH, KJIACCU(UIIUPOBATH, CAMOCTOSATEIHLHO BRIOUPATh
OCHOBAHUS U KPUTEPUU IJISI
KJIacCU(UKAIINH,



6) yMeHHE yCTaHABINBATh NPUYUHHO-CIIEICTBEHHBIE CBA3HU, CTPOUTH JIOTHYECKOE
paccyxaeHHe, yMO3aKII0UeHUE (MHIYKTUBHOE, J€IYKTUBHOE U 10 AHAJIOTUH) U
JIeNaTh BBIBOJBI,
7) GbopMupOBaHKE KOMIIETEHTHOCTH B 00JIACTH UCIOJIb30BaHUs HHPOPMAIIMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTH;

8) yMeHue BUAETh MaTEMaTHUECKYIO 33/1ady B KOHTEKCTE MPOOJEMHON CUTyalluu B
JAPYIUX IUCLUUILINHAX, B OKpYKaOLEH )KU3HU;
9) ymMeHue caMoCTOATENBHO OCYIIECTBIISATH IOUCK B PA3JIMYHBIX HCTOYHHUKAX,
0TOOp, aHaNN3, CUCTEMATU3ALNIO U KIIacCUPUKALIMIO0 HH(OPMALIUY, HEOOXOAUMOMN
JUISL PEIICHUs] MaTEMaTHUECKUX MPoOIIeM, MPEACTABIATE €€ B MOHATHOU (hopMme;
NPUHUMATD PEIICHUE B YCIOBUSIX HEMOTHON MM N30BITOYHON, TOYHON WIIH
BEPOATHOCTHON MH(POPMAIINH; KPUTUIECKU OLIEHUBATh U HHTEPIPETUPOBATH
uHbOpPMaIINIO, TOTYYaEMYIO U3 PA3TUYHBIX HCTOUHUKOB;

10) ymeHue ucnonbp30BaTh MATEMAaTUYECKUE CPEACTBA HAMIATHOCTHU (TpaduKy,
TaOJIMIBI, CXEMBI U JIp.) AJI WLTIOCTPALMK, UHTEPIIPETALUY, apTyMEHTAlUH;

11) ymeHue BbIABUTaTh TUIOTE3bI IPU PELLIEHUH 33/1a4U, IOHUMATh
HEOOXOMMOCTb UX MIPOBEPKH;

12) noHMMaHue CyIIHOCTH AITOPUTMUYECKUX MPEANUCAHUN U YMEHUE
JECTBOBATh

B COOTBETCTBHUH C MPEUIOKEHHBIM AIITOPUTMOM.

IIpeameTHbIe pe3yJIbTATHI:

1) oco3HaHue 3HaYEHUSI MAaTEMATUKH J1JIs1 TOBCEHEBHOM )KM3HU YEJIOBEKA;
2) npescTaBlICHUE O MATEMAaTUUECKON HayKe Kak cepe MaTeMaTUIeCKON
NesATEIbHOCTH, 00 3Tanax e€ pa3BUTHUs, O €€ 3HAUUMOCTH JJI Pa3BUTHS
IUBUJIA3ALINH;
3) yMeHHe ONUCHIBATh SIBIICHUS PEAIbHOTO MHUPA HA MATEMAaTUYECKOM SI3BIKE;
IIPEJICTABJICHUE O MATEMATUUECKUX MTOHATUAX U MATEMATUYECKUX MOJIEIIAX KaK O
BAKHEUILIEM UHCTPYMEHTAPUH, [IO3BOJISIIOIIEM ONMCHIBATh U U3y4YaTh Pa3HbIC
IIPOLIECCHI U SIBJIICHUS,
4) npencraBiaeHUEe 00 OCHOBHBIX MOHATHSIX, UAESX U METOJaX anreOphl U
MaTEMAaTHYECKOr0 aHAJIN3a;
5) npeacraBieHUE O MPOLECCAX U SBJICHUSIX, UMEIOIINX BEPOATHOCTHBIN XapakTep,
O CTaTUCTUYECKUX 3aKOHOMEPHOCTSIX B pe€aibHOM MHpE, 00 OCHOBHBIX OHSITHUSX
AJIIEMEHTAPHON
TEOPUU BEPOSATHOCTEN; YMEHUE HAXOIUTh U OLIEHUBATh BEPOSITHOCTH HACTYIUICHUS
COOBITHI B MPOCTEUIINX MPAKTUUECKUX CUTYAIUSIX U OCHOBHbBIC XapaKTEPUCTUKU
CIIy4auHBIX
BEJIMYMH;
6) BlIaJIcHHE METOaMU JOKa3aTEIbCTB U aJITOPUTMOB PEIICHUS; YMEHUE UX
IIPUMEHSATH, TPOBOAUTH J1I0KA3aTEIIbHBIE PACCYKACHHUS B XOAE PELICHUS 3a/1a4;
7) MpaKTUYECKU 3HAYUMbIC MATEMAaTUUECKUE YMEHHUS U HABBIKH, CTIOCOOHOCTH UX
IIPUMEHEHUS K PEIIEHUI0 MATEMAaTUYECKUX U HEMATEMATUYECKUX 3314,
IIPEANOJIATAIOIINE YMEHUE:

* BBIIIOJIHATH BBIYMCIICHUS C IEICTBUTEIBHBIMU U KOMIIJIEKCHBIMU YK CJIAMU;



* penaTh palloOHaJIbHbIE, NPPALIMOHATIBHBIE, TIOKA3aTEIbHBIE, CTENIEHHBIE U
TPUTOHOMETPUYECKNE YPAaBHEHUS, HEPABEHCTBA, CUCTEMbI YPABHEHHI U
HEPABEHCTB;

* pemaTh TEKCTOBBIE 3a1a4u apU(METUYECKUM CIIOCOOOM, C TIOMOIIBIO
COCTaBJICHHUS U PEILICHUS YPAaBHEHUI, CUCTEM YPAaBHEHUN U HEPABEHCTB;

* HCTIOJIb30BATh aNTeOpandecKuid «sI3bIK» JJI ONMUCAHUS MTPEIMETOB
OKPY’KAIOLIEr0 MUpPA U CO3AaHUs COOTBETCTBYIOIIMX MAaTEMATHYECKUX MOJEIEH;

* BBITIOJTHSATH TOX/IECTBEHHBIE MPEOOPA30BAHMSI PAIIMOHATIBHBIX, UPPALIMOHAIBHBIX,
MIOKAa3aTeJIbHbIX, CTEIIEHHBIX, TPUTOHOMETPHUECKUX BBIPAKECHHIA;

* BBITIOJIHATH ONEpallMU HaJ MHOKECTBAMH;

* KcciaeoBaTh GYHKIMH ¢ TOMOIIBIO IPOU3BOAHON U CTPOUTDH UX TPAPUKH;

* BBIYHCIIATH TUIOMIAAU GUTYp U 0OBEMBI TEJ C TOMOIIBIO ONPEACIEHHOTO
WHTErpana;

* IPOBOJUTH BBIUNCIICHUE CTATUCTUYECKUX XAaPAKTEPUCTHUK, BBIITOIHATH
npUOIMKEHHBIE BEIYHUCIICHMUS,

* pemaTth KOMOMHATOPHBIE 33/1a4U.

8) Bi1aJileHNE HaBbIKAMU HCIIOJIb30BaHUS KOMIIBIOTEPHBIX POTPAMM TP PELICHUN
MaTEMaTUYECKUX 3a]1a4.

Coaep:xxanue y4eOHOro nmpeamera
10 xnace

1.IloBTOpEeHMe -2 yaca.
2. MHoO:KecTBa, OIlePAlM HA/l MHOKECTBAMM-8 4acoB
dyukuuu u eé cpoiicTBa-11 yacos (Dnementapusie GyHkiuu. UccnenoBanue
GbyHKIUN 1 TOCTPOCHUE UX TpadUKOB dIeMEHTapHBIMU MeTo1aMu. OCHOBHBIC
criocoOsI mpeodpazoBanus rpadukos. [lonarue obpaTtHo# GHyHKIUN.
PaBHOCUITbHBIE TPe0Opa3oBaHUsl yPAaBHEHHM U HEPABEHCTB. MeTO 1 MHTEPBAJIOB)
Dopmul u 6udbl PopMuUposaHUA HOBIX 3HAHUIL U CHOCOOBL OeAMEeTbHOCHU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL PopMbl OpeaHu3ayuu pabomol
obyuarowuxcsi (KOHTPOJIbHBIC PA0OTHI). Budbl OesmenbHoCmu 0OVUAIOUWUXCSL:
crywanue 00vACHeHUl yuumeis, CIyuanue u aHaiu3 mosapuwell, peuieHue 3a0ay
no meme.
2.Crenennasi pynkuus — 23 yac (ITonstue pynkunu u e rpadpuxa. OyHKIus
y=xI11. [lonATHE KOpHA cTenenn n. KopHM YETHOM U HEYETHOM CTEINEHEM.
Apudmernueckuii kopeHb. DyHKIHS KOPHSA n-il crenenu u3 X. CTenexs ¢
palMoHaIbHBIM MOKa3aTesieM. CBOMCTBA CTENEHU C PAlIMOHAIBHBIM ITOKA3aTEeIEM.
[ToHsaTHE CTENEHNU ¢ pallMOHAILHBIM MTOKa3aTesieM. ppalnoHaabHble ypaBHEHUS. )
Dopmul u 6u0bL POpMUPOBAHUA HOBHIX 3HAHUIL U CROCODBL OeAMEeNbHOCHIU:
Dpoumanvuas, UHOUBUOYATLHAA, NAPHAS  Qopmbl  opeaHuzayuu  pabomol
ooyuarowuxcsi (KOHTPOJBHBIE PabOTHI). Buodwvl OdesmenvHocmu 00y4aArOUUXCA:
cywanue 00vACHe Ul yuumens, CIyuanue U aHaiu3 mosapuwyel, peuienue 3a0ay
no meme.



3.Tpuronomerpudeckue pynxkuun-30 yacos (Ilonsarue yrna. Paguannas mepa
yria. OnpeneneHue cuiyca U KocuHyca yria. OcHoBHbIE (POPMYJIBI 17151 CUHYCA U
KOCHHYCa yIiia . ApKCHHYC. APKKOCHHYC.

Omnpenenenne TaHreHca U KotanreHca yria. OCHOBHbIE (POpMYIIbI AJIs TAHTE€HCA U
KOTaHI'€HCa . ApKTaHIeHC. APKKOTaHI€HC.

KocnHyC pa3HOCTH U KOCHHYC CYMMBI JBYX yIiI0B. @OpMyJIbI 1S
JOTIOJIHUTENBHBIX YIIIOB. CHHYC CyMMBI U CHHYC Pa3HOCTH JBYX yrioB. CymMma u
Pa3HOCTh CUHYCOB M KOCHHYCOB. DOpMyIIBI U151 ABOMHBIX U MOJOBUHHBIX YTJIOB.
[IponsBeneHne CHHYCOB U KOCUHYCOB. @OpPMYJIBI 111 TAHT€HCOB.

Oynkuus y = sin x. yHkius y = cos X. OyHkuus y = tg x. yHkius y = ctg x.)

Dopmol u 6UObl PoOPpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeIbHOCHU:
Dpoumanvuas, UHOUBUOYANLHAA, NAPHAS  Qopmbl  opeaHuzayuu  pabomol
ooyuarowuxcsi (KOHTPOJBHBIE PabOTHI). Buodwvl OdesmenvHocmu 00y4AOUUXCA:
cayuianue 00vACHe Ul yuumers, CIyuanue u aHaius mosapuuet, peuenue 3a0ay
no meme.
4. TpuroHomerpuyeckue ypaBHeHHUsI U HEPaBeHCTBA -27 4acoB
(ITpocTeiimme TPUTOHOMETPHYECKUE YPAaBHEHUS. Y PaBHEHUS, CBOISIIIUECS K
MPOCTENIINM 3aMEHOM HEen3BeCTHOrO. [[puMeHEeHe OCHOBHBIX
TPUTOHOMETPUUECKUX (POPMYII JUIsl petieHust ypaBHeHU. O THOPOIHBIE
ypaBHeHus. [Ipocreiimme HepaBeHCTBa UIsl CUHYyca U KocuHyca. [Ipocrelime
HEpPABEHCTBA JIJIsl TAHIE€HCA U KoTaHTreHca. HepaBeHcTBa, cBOAsIIMECS K TTPO
Dopmul u 6udbl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CHOCOOBL OesAmeTbHOCHU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL hopMbl OpeaHu3ayuu pabomol
obyyarowuxcsi (KOHTPOJIbHBIE PA0O0THI). Budsl desmenbHocmu 00y4aouuxcs:
cayuianue 00bACHeHUU yuumens, Cryulanue U anaiu3 mosapuuieti, peuieHue 3a0ay
no meme.
S.IIpou3BoaHas u eé npuMeHeHue -26 yacB (IloHsaTHE BEPOSITHOCTU COOBITHS.
CaoiicTBa BeposTHOCTe. OTHOCUTEIbHAS YaCTOTa COOBITHS. Y CIIOBHAS
BEPOSTHOCTb.
HezaBucumsbie coobiTus. bunom HeroToHa).
Dopmol u 6udbl PopMuUpPoCaAHUs HOBBIX 3HAHUIL U CHOCOOBL OeAmeTbHOCHU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHAs  Gopmbl  opeanHusayuu  pabomol
obyuarowuxcsi (KOHTPOJIBHBIE PaOOTHI). Buodsvl OesmenvbHOoCmMU 0OVUAIOUWUXCAL:
crywanue o0vACHeHULl yyumens, CryWaHnue u aHaiu3 mosapuwyell, peuieHue 3a0ay
no meme.
6. Iloemopenue 5 uacoe
7. Pe3eps 4uaca

11 xnace
1. Iloka3zaTenbHas u Jorapupmuyeckas pyHkuuu -37 4yacos
CrenieHb ¢ MPOU3BOJILHBIM JICUCTBUTENLHBIM MOKa3aresieM. [lokazaTenpHas
¢bynkuus. [TokazaTenbHbie ypaBHeHus. [lokazarenbHbie HepaBeHCTBA. Jlorapudm u
ero cBoiicTBa. Jlorapudmudeckas ¢pyHkius u ee cBoiicta. Jlorapudpmudeckue
ypaBHeHus. Jlorapudmudeckue HepaBeHCTBA. [Ipon3BoHBIE TOKA3ATEIBLHON U
jorapupMudeckor QyHKIIUH.



Dopmol u 6UObl PopMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeIbHOCHU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL PopMbl OpeanHu3ayuu pabomol
obyuarowuxcsi (KOHTPOJIbHBIC Pa00THI). Buosl desmenbHocmu 00y4aouuxcs:
cayuianue 00bACHeHUl yuumens, CIyulanue U aHaiu3 mosapuujel, peuieHue 3a0ay
no meme.

2.AuTerpaJj u ero npumMmeHenue-14 yacon

[TepBooOpa3zHas. [IpaBuia HaxoxaeHus iepBooOpa3Hoil. [lnomans
KpUBOJMHENHON Tpaneuuu. OnpeneneHHblil HHTerpai. Beraucinenre o0beMOB Tell.
Dopmol u UObl PopMUPOCAHUA HOBBIX 3HAHUI U CROCOOBL OeAMETbHOCMU:
Dpoumanvuas, UHOUBUOVAILHASA, NAPHASL YOPMbL Op2aHU3AYUU pabomuyl
ooyuarowuxcsi (KOHTPOJIbHBIC PAOOTHI). Buodwvl desimenbHOCuU 00Y4aAOWUXCA:
cywanue 00vACHeHUl yuumeis, CIyuwaHue u aHaius mogapuujel, peulenue 3a0ay
no meme.

3.2ueMmeHnTHl KOMOUHATOPUKU. bunom HeroTona -13 yacos

Merton marematnueckor nHIyKIuK. [lepectanoBky, pazMenienus. CoueTanus
(xomOunanuu). bunom HeroTona.

Dopmul u 6udbl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CHOCOOBL OesAmeTbHOCHU:
Dponmanvhas, UHOUBUOYATbHAS, NAPHASL opMbl OpeaHUu3ayuu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIE PAOOTHI). Buowvl dessmenbHOCMU 00Y4aAOWUXCAL:
cyulanue 00bACHeHUl yuumens, ClyulaHue U aHaius mosapuwet, peueHue 3a0ay
no meme.

4.2J1eMeHTbI TEOPUM BEPOSAITHOCTH-26 YacoB

Omnepatuu Ha COOBITUAMU. 3aBUCUMBIE U HE3aBUCUMbIE COObITHA. CxeMa
beprymu. Ciny4daiiHble BETUYUHBI U UX XapaKTEPUCTUKU. BEposITHOCT U
CTaTUCTHKA, JIOTHKa, Teopus rpadoB u komObuHatopuka [loBropenue.
Hcnonb3zoBanue TabIUIl U AUarpaMm JUisl IpecTaBiIeHus JaHHbIX. Perenue 3anau
Ha IPUMEHEHHUE OMUCATENbHBIX XapaKTEPUCTUK YUCIOBBIX HA0OPOB: CPEAHUX,
HanOOJIBIIIET0 U HAUMEHBIIIETO 3HAUCHHUS, pa3Maxa, IUCIIEPCUU U CTaHAAPTHOTO
OTKJIOHEHHUA. BrluucieHne 4acToT U BEpOATHOCTEN cOObITHI. Briuncienue
BEPOSAITHOCTEN B OMBITAX C PABHOBO3MOKHBIMU 3JIEMEHTAPHBIMU UCXOAAMU.
Hcnonb3oBaHne KOMOMHATOPUKH. Briuncienne BeposiTHOCTE HE3aBUCUMBIX
coObITil. Micnons3oBanue GopMyIibl CIOKEHUS BEPOSTHOCTEH, TuarpaMm Jitiepa,
JiepeBa BeposITHOCTEH, popmyiibl bepHyun. BeposTHOCTHOE MPOCTPAHCTRBO.
AKCHOMBI TEOPUH BEPOSITHOCTEHN. Y CIIOBHAS BEPOSTHOCTH. [IpaBuino ymMHOKEeHUS
BeposiTHOcTel. Dopmyiia nmosiHOW BeposiTHOCTH. Popmyna baiteca. /luckperHsie
CIIy4alHbIE BEJIMYMHBI U pactpenencHus. COBMECTHBIE PaCIIPEAEIEHU.
Pacnpenenenre cyMMbl U IPOU3BECHUSI HE3aBUCUMBIX CIIyYalHbBIX BEJIUYMH.
MaremaTndeckoe 0KUJaHNUE U JUCTIEPCHS] CITyYalHOW BEJIMYHHBI.
MareMatndeckoe OKHUAAHNUE U TUCIIEPCHS] CYMMBI CIIyYalHbIX BEIW4YMH. buHapHas
Clly4daiiHas BeJIMYMHa, pacupenenenue bepnyiu. ['eomerpuyeckoe
pacnpeneneHre. buHoMuanbHOE pacipeneneHue U ero CBOMCTBA.
['unepreomeTprueckoe pacupeaesaeHue 1 ero cBoiictsa. HenpepbiBHbIE
CIy4arlHbIE BEITUYUHBI. [ITOTHOCTh BEpOoATHOCTH. DYHKUIUSA paCIPEACIICHUS.
PaBHomepHoe pacnpenenenue. [lokasarenbHoe pacupenenenue, ero napaMmeTpsl.



Pacnipenenenune Ilyaccona u ero npuMmenenne. HopmanbsHoe pacnpenencHue.
Oynkuums Jlammaca. [lapamerpsl HopManbHOTO pacupenenenus. [Ipumepsr
CJIy4allHbIX BEJIMYMH, IOJYUHEHHBIX HOPMAJIBHOMY 3aKOHY (TIOIPEIIHOCTh
U3MEpPEHUI, pocT YyenoBeka). LlentpanbHas npenenpHas TeopeMa. HepaBeHCcTBO
Yeonimena. Teopema YeOrnimieBa u Teopema bepHyiuin. 3akoH OOJIBIITNX YUCEN.
Br160opounbIil MeTO H3MEpEeHUs BEepOSITHOCTEH. Posib 3aKoHa GONBIIMX YKCen B
Hayke, pupoje u obuectse. Koapuanus 1Byx ciaydailHbix BenuduH. [loHsTHE 0
koadurmente koppensuuu. CoBMECTHbIE HAOTIOACHUS BYX CIIyYaiHbIX
BennurH. BeiOopounslil koadduument koppensuuu. JInnelinas perpeccus.
Craructrueckas runore3a. CTaTHCTHKA KPUTEPHSI U €€ YPOBEHb 3HAYMMOCTH.
[IpoBepka NpocTEHIINX TUIOTE3. DMIUPUUECKUE PACTPEIEICHHUS U UX CBS3b C
TEOPETUYECKUMHU paclipenesieHusIMu. Panrosas koppemsiuus. [loctpoenue
COOTBETCTBHUU. IHBEKTUBHBIE U CIOPBEKTUBHBIE COOTBETCTBUSA. brekunu.
JuckperHas HenpepblBHOCTD. [Ipunuun Jupuxiie. Koguposanue. /[Bonunas
3anuck. OCHOBHBIC MOHTHS Teopuu Tpados. JlepeBns. JIBonyHoe aepeBo.
CaszHocTh. KoMnoHeHTsI cBsi3HOCTH. [IyTH Ha rpade. DitiepoBsl U
['aMUIBTOHOBBI MYTH.

Dopmul u 6udbl PopMuUPoOBAHUA HOBIX 3HAHUI U CHOCOOBL OeAMEeTbHOCHU:
Dponmanvhas, UHOUBUOYALbHASA, NAPHASL (hopMbl OpeaHu3ayuu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIE PAaOOTHI). Buowvl oessimenbHOCMU 00Y4aAOWUXCAL:
cyulanue 00bACHeHUU yuumens, ClyulaHue u aHaius mosapuwel, peueHue 3a0ay
no meme..

O0beM mpsMOyrosibHOro mapamienenunega. OObeMbl MNPSMON MPU3MBL U
nuinHApa. O0beMbl HAaKJIOHHOM MpU3MBI, MUpPaMUAbl U KoHyca. OO0beM 1iapa u
wiomans chepel. OOBEMBI MAPOBOTO CErMEHTA, MIAPOBOTO CJIOS U IIAPOBOTO
CEeKTopa.

Dopmol u 6Udbl PhoOpMUPOGAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMeJIbHOCHU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL PopMbl OpeaHUu3ayuu pabomol
obyyarowyuxcsi (KOHTPOJIbHBIE PA0O0THI). Buosl desmenbHocmu 00y4aomuxcs:
cywanue 00vACHeHUl yuumens, CAyWaHue U aHaiu3 mogapuujel, uccieoosanue,
peuienue 3a0a4 no meme.

5.000011eHHe 1 TOBTOPEHHE Kypca ajared0pbl 1 MATEMATHYECKOI0 aHAJIN3A -
42 yaca.

6.Pe3eps 4 yaca



TemaTuveckoe MJIAHUPOBAHME N0 Y4eOHOMY MpeaMeTy
Aaredpa n HavaJsa anajau3a 10 kiaacc
1.IToBTOpEHME M pacuIupeHue cBeeHn 0 pyHKuun 21 9

Buinyckuuk nayuumcs:
® [IOHMMAaTb TEPMHUHOJIOTMIO U CHMBOJMKY, CBSI3aHHBIE C IIOHATHEM
MHO>KECTBA;
® BBIIOJHATH ONEpPAllMM HAJ MHOXXECTBAMH, YCTAaHABIMBATH B3aHMMHO
OJIHO3HAYHOE COOTBETCTBUE MEXKY MHOKECTBAMU

Bbll’lyCKHuK noJyiunt 603mMO24#CHOCmMs.

® Da3BUTH MPEACTABICHHE 3HAUYCHHE MATEMAaTUYECKOW HAYKH ISl pelIeHUs
3a/1a4, BO3HUKAIONIMX B TEOPUU M MPAKTUKE; MIUPOTY M OTPAHUYECHHOCTH
MPUMEHEHUSI MAaTeMaTUYECKUX METOJAOB K aHajdu3y U HCCIEA0BaHUIO
IIPOLIECCOB U SIBJICHUI B MPUPOJIE U OOLIECTBE;

® pa3BUTH MPEJICTABICHUE O 3HAUCHHUE NMPAKTUKW U BOMPOCOB, BOZHUKAIOIIUX
B CaMOM MareMartuke, NIl (OPMHUPOBAHUS M PA3BUTUS MaTEMaTUYECKOMN
HAYKU;

® OCBOMTH HJIEU PACIIMPEHUS YUCIOBBIX MHOXKECTB KaK Crioco0a MOoCTPOSHUS
HOBOTO MaT€MaTUYECKOIro ammapara JJis peuieHusl MPakTUYeCKuX 3ajad |
BHYTPEHHHUX 3a/1a4 MaTEMaTHUKU;

® pa3BUTh METOJABI U PE3YyJbTaThl AIreOphl 1 MATEMATUYECKOTO aHalu3a JJIst
MOCTPOCHUSI MOJIEJIEH pealbHBIX MPOIECCOB U CUTYAIIHA.

2.Crenennasi pyHkuusi23 4

Bbll’lyCKHMK Haydumcs.

® ONUCHIBaTh MOHATUS: CTETEHHAS (PYHKIUS C HATYpPaJIbHBIM IOKa3aTelieM,
CTereHHasi (PYHKIUSA C 1IEeJIbIM MOoKa3aTeneM, QyHKIUS KOPEeHb N-i CTeneHH,
CTENIEHHOM (PYHKIIMU C pallMOHAJIBLHBIM ITOKa3aTeJIeM;

® JaBaTh ONpEACNICHUS KOPHS N-Ml cTeneHu, apudMETUYECKOro KOpPHS n-u
CTENEHU, CTENEHW C PaUMOHAJIBHBIM IOKAa3aTellieM, PaBHOCHUIBHBIX
YpPaBHEHUM,  YpaBHEHHS  CJIECACTBUS, PABHOCUJIBHBIX  HEPABEHCTB,
HEPABEHCTBA CJICICTBUS;

® [IOHMMATh M JOKAa3bIBaTh TE€OPEMBI: O CBOMCTBAX KOPHA N-Ml CTENEHU, O
CBOMCTBAX CTENEHU C PpALMOHAJIBHBIM II0Ka3aTelieM, O PaBHOCHIBHBIX
npeo0pa3oBaHUAX  HPPANMOHATIBHBIX  YpPaBHEHUW, O PaBHOCHIBHBIX
peo0pa3oBaHUAX UPPAUOHATBHBIX HEPABEHCTB.

BblnyCKHMK noay4dunt 603MONCHOCMb.



[TpuMeHsTh M3ydEHHBIE OIpENeTeHHs, TEOPeMbl U (POPMYJbl K PEHICHUIO
3a/1ad.

3. Tpuronomerpudeckue pynkuuu 30 4

Buinycknuk nayuumcs:

MOHUMATh OTPE/EICHH] HAauOOJIBIIEr0 U HAUMEHBIIEr0 3HAUeHU (PYHKIUH,
4ETHOM U HEu€THOW (YHKIIMM, 0OpaTUMON (PYHKIMH, B3aUMHO OOpaTHBIX
GyHKIMNA, ompeneneHus 00JacTH OMpeeicHUs] YpaBHCHU (HEPaBEHCTB),
PaBHOCUJIBHBIX YpPaBHEHU (HepaBEeHCTB), YPaBHEHUM -CIEACTBUI
(HEepaBEHCTB-CIIEJICTBUI ), TOCTOPOHHETO KOPHS;

MOHUMATh TEOPEMBI O CBOMCTBAX rpaUKOB YETHBIX U HEUETHBIX (DYHKIIUH,
HaXOJUTh HauOoJbIIee W HAaUMEHbIIEE 3HAUCHUS (PYHKIIMM HA MHOYKECTBE
1o e€ rpaduKy, UCCIeA0BaATh PYHKIMIO, 3aIaHHYI0 (POPMYIIOH, HA YETHOCTD,
CTPOUTDH rpaUKN PYHKIHM, UCIIOB3YS YETHOCTD UM HEUYETHOCTH;
peoOpa3oBbIBATh TPUTOHOMETPUYECKHE BBIPAKEHUS Ha OCHOBE (HOPMYJ
CIIOKeHUS; POopMyT TpuBeeHus, GOpMyJ JTBOMHBIX U MOJOBUHHBIX yTJIOB,
dbopMya CyMMBI M  Pa3HOCTH CHHYCOB  (KOCHMHYCOB),  (opmyn
npeoOpa3oBaHus IPOU3BEICHUS TPUTOHOMETPUIECKUX (PYHKIIUN B CYyMMY;
NOHUMATh ONpPEACIICHUS apKKOCHHYCa, apKCcHHYca, apKTaHIeHca,
apKKOTAHI€HCa, CBOWCTBA OOPATHBIX TPUTOHOMETPUYECKUX (PYHKIIMA,
METO/] Pa3JI0KEHUsI HA MHOXKUTEIH;

HaxXOAWTh 3HAUEHUs OOPATHBIX TPUTOHOMETPUUYECKUX (QYHKUMHA Ui
OTJENbHBIX TAOMWYHBIX 3HAUEHUH apTryMeHTa

Bbll’lyCKHZ/lK noay4unit 603MONCHOCHb.!

MPUMEHSTh U3YYCHHBIC OMpENEICHUs, TeOpeMbl U (OPMYIbl K PEIICHHUIO
3a/1a4, 0 CBOMCTBE (DYHKIIMM, UMEIOIINX COM3MEPUMBIE TIEPUOIBI;

pa3BUThH IPEIACTABICHUE 3HAYCHUE MATEMATUYECKOW HAyKHU I PELICHUS
3a71a4, BO3HUKAIOUIMX B TECOPUM U MPAKTUKE; MIUPOTY U OTrPAHUUYECHHOCTH
MPUMEHCHUSI MaTEMAaTUYECKUX METOAOB K aHaluM3y U HCCIEAOBAHUIO
MPOLIECCOB U SIBJICHUW B MMPUPOJIE U OOLIECTBE;

Pa3BUTH MPEICTABICHUE O 3HAYEHUE MPAKTUKU U BOIIPOCOB, BO3HUKAIOIIUX
B caMOM MareMaTtuke, NIl (OPMHUPOBAHUS W PA3BUTUS MaTEMaTUUYECKOUN
HAYKHU.

4. Tpuronomerpnyeckue ypaBHeHHs U HepaBeHCTBa 27 4
Buinycknux nayyumcs:

UCIIOJIb3YSI MOHSTHUS apKKOCHHYCA, apKCHHYCa, apKTaHIeHCa,
apKKOTAHT€HCAa, PEIIaTh MPOCTEUIINE TPUTOHOMETPUUECKUE YPABHEHUS,
MOHUMATh CBOMCTBA 0OPATHBIX TPUTOHOMETPUUECKUX (DYHKIIHIA;



e cTpouTh rpaduku (yHKIUH Ha OCHOBE TpaUKOB UYETHIPEX OCHOBHBIX
OOpaTHbIX TPUTOHOMETPUUYECKUX (YHKIMI; YIOpOLaTh BBIPAXKEHHUS,
coJieprKalire oopaTHbIe TPUTOHOMETpUYECKUE QYHKIUH;

® pelaTh TPUTOHOMETPUUYECKUE YPABHEHMSI, CBOJSALIMECS K alreOpandyeckum
YpaBHEHHUSAM, B YaCTHOCTH peHIaThb OJHOPOJHBIE TPUTOHOMETPUUECKHUE
YpPaBHEHHsI IEPBOM W BTOPOM  CTENEHW, A TAKXKE  pelaTh
TPUTOHOMETPUUYECKUE YpaBHEHUS, MPHUMEHsSSI METOJI pa3lIoKEeHUs Ha
MHO>KUTEIH;

® pemaTh NPOCTEUIIINE TPUTOHOMETPHUUECKHE HEPABEHCTBA.

Bbll’lyCKHuK noJtyiunt 603mMO24#CHOCmMs.

® peuaTh NPOCTEHIINX TPUTOHOMETPUUYECKUX YPABHEHHUI;
® TPUMEHSATHh W3YUYCHHBIC OMPENEICHUsSI, TEOPEMbl U (OPMYJIBI K PEIICHUIO
3aj]ad;
® pa3BUTHh MPEJCTABICHUE 3HAYEHHWE MATEMAaTUYECKOW HAyKHU ISl PEIICHUS
3a71a4, BO3HUKAIOIINX B TEOPUU U MTPAKTHKE.
S.Ipou3BoaHast U eé NpUMeHeHHe 26 4

Bbl}’lyCKHZ/lK Haydumcs.

® [IOHATHE MPOU3BOJHON (PYHKIMH, PU3NYECKOTO U T€OMETPUUYECKOrO0 CMbICTA
IIPOU3BOJHOM; IPOU3BOAHON CTEIICHH, KOpHS; IIpaBuia
nuddepeHIMpOBaHMS; (bopMyIIbI IIPOU3BOJHBIX AIIEMEHTAPHBIX
(GyHKIMI; ypaBHEHHE KacaTelbHOM K rpaduky (yHKIUU; aIrOpUTM
COCTABJICHHSI YPaBHEHHUs KacaTeJIbHOW;

® [IOHATHE CTALIMOHAPHBIX, KPUTUYECKUX TOUYEK, TOUEK IKCTPEMYMA;

® IPUMEHATh MPOU3BOJHYI0 K HCCIEIOBAaHUIO (YHKIMA W TMOCTPOCHHIO
rpauKoB.

Buvinycknux noayuum 603mMoACHOCHb.

® T[IOHUMATh U JIOKA3bIBAaTh TEOPEMBI: O HEMPEPBHIBHOCTU AuddepeHmpyemMon
GbyHKIIUU, O TTpaBUJIaX BBIUMCICHUS TPOU3BOHOM, O MPU3HAKE MTOCTOSHCTBA
dbyHKIMKU, O TpHU3HaKe Bo3pacTtanus (yObiBaHUs) (GYHKIHHU, O TPHU3HAKE
TOYKM MakcumMyma (MHUHMMyMa), O NpPHU3HAK BBINYKJIOW BBepX (BHHU3)
byHKIMY;
® TIOHMMAaTh TMPEJICTAaBICHHE O TNPUMEHEHWU TEOMETPHUYECKOTO CMbICTa
MPOU3BOJHOM U MEXaHUUYECKUM CMBbICIBI Teopem: Depma, Posus, Jlarpanxa;
® TPUMEHSATHh W3YUYCHHBIC OMPENETICHUsI, TEOPEMbl U (OPMYJIBI K PEIICHUIO
3aJ1ayB Kypce MaTeMaTHUKU U CMEXHBIX JUCITUTUTMHAX.
6.1loBTOpeHue Kypca ajredpbl M HAYAJ MATEMATHYECKOTr0 aHAJIU3a 9 4
7. Pe3epB 44



TemaTuveckoe MJIAHUPOBAHME N0 Y4eOHOMY MpeaMeTy

Aaredpa n HavaJsa aHajau3a 11 kiaace

1.IToxa3arenbHasn u Jorapupmudeckass pynkuuu — 374.

BBINMyCKHUK HAy4YHUTCS: ® ONEPUPOBATH NOHATUSAMU KOPHS N-U CTENEHU, CTETIEHU C
pPalMOHAIIBHBIM [10KA3aTEJIEM, CTEIIEHU C JEHCTBUTEIBHBIM NTOKA3aTENEM,
norapuMa; ¢ IpUMEHSAThH MOHATHUSL KOPHS N-i CTENEHU, CTENIEHU C pallUOHATBHBIM
MoKasaresieM, CTENIEHU C IEUCTBUTENIbHBIM MTOKa3aTeseM, Jorapudma u ux
CBOKCTBA B BBIYMCIICHUSX U MIPU PELICHUH 3a/1a4; * BBIIOJHATH TOXK/IECTBEHHbIE
npeoOpa3zoBaHus BHIPAKEHHM, COAEpKATUX KOPEHb N-i CTETEHH, CTETIEHHU C
palMOHAIBHBIM [TOKA3aTeNIEM, CTENEHD C ACHCTBUTEIBHBIM ITOKA3ATENEM,
jorapudm; ¢ omepupoBaTh NOHATUIMHA KOCUHYC, CHHYC, TAHTE€HC, KOTAaHT€HC yTria
MIOBOPOTA, APKKOCUHYC, APKCUHYC, APKTAHT€HC U aPKKOTAHTEHC; * BBINIOJHATD
TOJIECTBEHHbIE TPEOOPa30BaHNS TPUTOHOMETPHUUECKUX BBIPAXKECHHIA.

BBIITyCKHHUK MOyYUT BO3MOKHOCTB: ® BBIIOJHATH MHOTOLIIATOBBIE
peoOpa3oBaHusl BEIPAKEHUN, TPUMEHSIS IIUPOKUN HA0Op CIIOCOOOB U TPUEMOB;
IPUMEHATH TOKJIECTBEHHbIE PE0OPa30BaHUs BRIPAXKEHUM JUIsl pEIICHUs 3a]1a4 U3
Pa3IMYHBIX PA3AEIIOB Kypca. Y paBHEHHS U HEPABEHCTBA

BbINMyCKHUK HAy4YHUTCS: ® PelIaTh UPPALMOHAIBHBIE, TPUTOHOMETPUUECKHE,
MOKa3aTeNIbHbIE U JIOTapu(PMUUECKUEe YpPaBHEHUSI, HEPABEHCTBA U UX CUCTEMBI;
pelaTh anredpandeckue ypaBHeHHUsI HA MHOKECTBE KOMIUIEKCHBIX UUCEI; *
OHUMATh YPAaBHEHUE KAK BAXKHEHIIYI0 MATEMATUYECKYIO MOJIEIb JIJISl OITUCAHHUS
U U3y4YEHUs pa3HOOOpa3HbIX PEAJbHBIX CUTYAllUil, peliaTh TEKCTOBBIC 3aaun
anredOpandyeckuM METOI0M; ® TPUMEHSTh TpaduuecKre NpeacTaBIeHus s
HCCIIEIOBAHNS YPABHEHUM.

BbINyCKHHUK OJYyYUT BO3MOKHOCTB: ® OBJIAJIETh MPUEMAMU PEILICHUS YPABHEHUH,
HEPaBEHCTB U CUCTEM ypaBHEHUI; MIPUMEHATh annapar ypaBHEHUHN JJI pelIeHus
Pa3HOOOpa3HbIX 337]a4 U3 MATEMATUKH, CMEKHBIX IPEAMETOB, MPAKTUKU; ®
MPUMEHSATH IpaUuecKue NpeIcTaBIeHUs ISl UCCIEI0BaHUs YPABHEHUH,
HEPABEHCTB, CUCTEM YpPaBHEHUH, coepKalux napamerpol. OyHKuu
BrINTyCKHUK HAYyYUTCS: * TOHUMATh U UCTIOJIB30BaTh (PYHKIIMOHAIBHBIC TTOHSITHS,
A3BIK (TEPMUHBI, CHMBOJIMUECKHE 0003HAUECHHUS); ® BBIIOJIHATH TOCTPOCHUE
rpaguKoB QYHKIHI C TOMOIIBIO TEOMETPUIECKUX MPE0Opa30BaHMil; * BHIMOIHATh
ocTpoeHue rpaduKoB BUa , CTENEHHbBIX, TPUTOHOMETPUUYECKUX, 0OpAaTHBIX
TPUTOHOMETPUUYECKHX, TTOKA3ATEIbHBIX U JOrapu(pMUIecKuX QyHKIHA; 7 ©
HCCIIEIOBaTh CBOMCTBA (DYHKIIHUIL; * MOHUMATh (DYHKLHIO KaK BayKHEHUIITYIO
MaTEMaTUYECKYIO0 MOJEIb JIJIsl OMIMCAHMS POLECCOB U SIBJICHUH OKPYkKAIOILIEro
MUpa, MPUMEHSITh PYHKIIMOHAIBHBIN S3bIK JIJIS1 OMIMCAHUS U UCCIIEIOBAHUS
3aBUCUMOCTEN MeX 1y GU3MUYECKUMU BETUUMHAMMU.

BbINTyCKHUK MOTYyYUT BO3MOXKHOCTB: ® MPOBOAUTH HUCCIIEIOBAHUS, CBA3AHHBIC C
U3YYEHUEM CBOMCTB (DYHKIIMI, B TOM YHCIIE C UCIIOJIb30BAHUEM KOMITBIOTEPA;
UCIO0JIb30BaTh (YHKIMOHAIBHBIE MPEACTABICHUS U CBOMCTBA PYHKIMN IS



pelIeHus 3a1a4 U3 pa3IMYHbIX Pa3[eiIoB Kypca MaTeMaTUKU. DJIEMEHTBI
MaTEMaTUYECKOTO aHaIHN3a

BbIITyCKHUK HAYYUTCS: * TPUMEHSITH TEPMUHOJIOTUIO U CUMBOJIMKY, CBSI3aHHYIO C
MOHATUSIMU TIPeiesl, IPOU3BO/IHAs, IEPBOOOPA3HAs U UHTETPAJT; * HAXOIUTh
nepenen GyHKINUY; * pellaTh HEPABEHCTBA METOJIOM MHTEPBAJIOB; ® BHIYHUCIIATh
IPOU3BOJIHYIO U MEPBOOOPa3HYI0 (PYHKIUU; ® UCIOJb30BaTh MPOU3BOIHYIO IS
UCCJIEIOBAHUS U MTOCTPOCHUS rPaPUKOB (PYHKIIUIL; ®* TOHUMATh T€OMETPUUECKUIM
CMBICJI TPOU3BOAHON U ONPEEAEHHOIO UHTErpaia; * HAXOJAUTh BTOPYIO
MIPOU3BOAHYIO, TOHUMATH €€ TEOMETPUICCKUN U (PU3UIECCKUIN CMBICIT; ® BEIYUCIISATD
onpeaen€HHbIA HHTErPAJT; ® BEIUUCIATh HEONPEIECIEHHBIN HHTETPaJL.

BhIyCKHUK TOTYyYUT BO3MOKHOCTD: * C(OOPMUPOBATH MIPEICTABICHHE O
MIPUMEHEHUU T€OMETPUUECKOTO CMBICIIAa TPOU3BOAHON U MHTErpaja B Kypce
MaTEeMAaTHUKH, B CMEXHBIX JUCIHUIUINHAX; * CHOPMHUPOBATH U YIIIyOUTh 3HAHUS 00
UHTErpare.
Crenensb ¢ MPOU3BOJIBHBIM JIEUCTBUTEIBHBIM MOKa3aresieM. [lokazaTenbHas

byHKITHUS.

[TokazaTenbHbIC ypaBHEHUS U HEpaBeHCTBA. Jlorapudm u ero cBoicTBa.
Jlorapudmuueckast pyHkius u e€ cBoiicTa. Jlorapupmudeckue ypaBHEHUS U
HepaBeHCTBa. [[pon3BoHbIC TOKA3ATEIBHON U JIOTApUPMUIECKON HYHKITUH.

1. WHTerpaj u ero npumMeHenne- 14 4.

BhINTyCKHUK HAYYUTCS: * IPUMEHSATHh TEPMUHOJIOTHIO M CUMBOJIUKY, CBSI3aHHYIO C
MOHATHUSIMU TIPEiesl, IPOU3BO/IHAS, IEPBOOOPA3HAs U UHTETPAJT; * HAXOUTh
nepenen GyHKINUU; * pelIaTh HEPABEHCTBA METOJIOM MHTEPBAJIOB; ® BHIYHUCIIATh
IPOU3BOJIHYIO U MEPBOOOPa3HYIO (DYHKIIMH; * UCIOIB30BATh MPOU3BOIHYIO JIJIsI
MCCJICIOBAHMS M TIOCTPOCHUS TPaduKOB (DYHKITHIA; * TOHUMATh TEOMETPUUYSCKHMA
CMBICJT TPOU3BOAHON 1 OTIPEICAEHHOTO HHTETPaa; * HAXOAUTh BTOPYIO
MIPOU3BOAHYIO, TOHUMATh €€ TEOMETPUUCCKUN U (PU3UIECCKUIN CMBICIT; ® BEIYUCIISATH
onpenenEHHBIA HHTETPAJT; ® BEIYUCIATH HEONPEACIEHHBIN HHTETPa.
BBITTYyCKHHAK TIOJTyYUT BO3MOYKHOCTE: * CHOPMHPOBATH MTPEACTABICHHUE O
MPUMEHEHUN TEOMETPUIECKOTO CMBICIIA TPOU3BOIHON W MHTETpaja B Kypce
MaTEMaTHKH, B CMEKHBIX TUCIHILINHAX; * CPOPMUPOBATH U YIITyOUTh 3HAHUS 00
WHTErpare.

[TepBooOpa3zHnas. [IpaBuna HaxoxaeHus nepBoodpasHoit. [lnomans

KpUBOJUHEHHOM Tpanenuu. Onpenenénuplii uHTerpai. Beruucienne o0bEMOB Tell.

2. DneMeHTbl KoOMOUHATOpUKU. Bunom HeroToHa- 13 u.

BbIIyCKHUK Hay4dnTCS:

peraTh KOMOMHATOPHBIC 33/1a4M HA HAXO0XKJICHUE KOJIMYECTBA 0OBEKTOB HIIN
KOMOMHAIIUI;

npuMeHsITh Gopmy 6uHoma HrioToHa a1 mpeoOpa3oBaHus BIpAKEHUM;
MCIT0JI30BATh METOJI MAaTEeMAaTUUECKOW MHIYKITUHU TSI TOKa3aTeIbCTBA TEOPEM U
pelIeHus 3a1ay;

UCTIONIb30BaTh CIIOCOOBI MPECTABIICHUS U aHATIN3a CTATUCTUYECKUX JTAaHHBIX;



BBIIIOJIHATDH OIICPpallv Hal COOBITHSIMH U BCPOATHOCTAMMU.

BI)IHYCKHI/IK IMOJIYYUT BO3MOKHOCTD:

HaY4YUTHCA CIICHHUAJIbBHBIM HpI/IéMaM PCHICHUA KOM6I/IHaTOpHI>IX 3aJ1a4,
XapaKTCPU30BaATh IMPOLCCCHI U ABJICHUA, UMCIOIINUC BCpOHTHOCTHLIﬁ XapakKTep.
MCTOI[ MaTE€MaTHUYECCKOM HHAYKIIUH. HGPGCTaHOBKI/I, Pa3sMCIICHUA, COUCTAHUA.

bunom Hrrorona.

JIeMEeHTbI TEOPUH BEPOSITHOCTH — 264.
BuvinyckHuk Hayuumcs:
* KCII0JIB30BATh CIIOCOOBI IPECTABICHUS U aHAJIN3a CTATUCTUUECKUX JIaHHBIX;
* BBITIOJTHSATH OTE€paIMK HaJl COOBITUSIMU M BEPOSITHOCTSIMHU.
Buinycknuk nonyyum 603M0#CHOCMb:
* XapaKTEPU30BATh MPOLIECCHI U ABJIECHUS, UMEIOLIME BEPOSATHOCTHBIN XapaKTep
BBINTyCKHHUK OJYYUT BO3MOKHOCTh U3YUUTh 3JIEMEHTHI KOMOMHATOPUKH U OMHOM
HproToHa. AKCMOMBI TEOPUU BEPOATHOCTEN. Y CIIOBHASI BEPOSTHOCTD.
HezaBucumele coObiTus. Cnyyaiinas BenmmunHa. Cxema bepHynu. buHoMuHanpHOe
pacnpenesieHre. XapakTepUCTUKN CIIy4YalHON BEeIUYMHBI. MaTemaTtnyeckoe
OKHJJaHUE CyMMBI CIIy4alHBIX BEJINYUH.
3. O000meHnune u nopTopenne — 424
6. PesepB-4u

IlnaHupyembie pe3yJbTAThI OCBOCHUSA Y4e0OHOI0 NpeaMera
I'eomeTpus 10 kaace
Buvinycknuk nayuumcsi:

® [IEPEUUCIIATH U ONMKUCHIBATH OCHOBHBIE MOHSATUS CTEPECOMETPUH;
® [IOHMMAaTbh AKCUOMBI CTEPEOMETPHUH. Pa3bsICHATH U WILTIOCTPUPOBATH
akcruoMbl. CriocoOBI 3a/1aHMsI TNIOCKOCTH B TIpocTpaHcTBe. DOpMyIpoBaTh
Y JJOKa3bIBaTh TEOPEMBI — CJIEACTBUS U3 AKCUOM;
® T[IOHMMAaTh U JOKa3bIBaTh FTEOMETPUUECKUE YTBEPKICHHUS;
® OIKCHIBATh BUJIbI MHOTOTPAaHHUKOB (MUpamMua, TETpadap, MpU3mMa,
MPSIMOYTOJIbHBIN TTapajuiesienune], Ky0), a Takke uX 3JIEMEHThI (OCHOBaHMS,
OokoBbIE Tpanu, pbpa ocHOBaHMS, OOKOBBIE PEOPa);
® BJIAJICTh TEOMETPUUECCKUMU MOHATUSAMU MPU PEIIEHUU 3a/1a4 U MPOBEICHUU
MAaTEMATUYECKUX PACCYKIACHUM.
Buvinycknux nonyyum 6o3modrcHocmo:

® Pa3BUTb BO3MOXHOCTH T'COMCTPHUUCCKOI'O sA3bIKa KaK CpPCACTBAa OIMMCAHUA
CBOMCTB pE€aIbHBIX MPEAMCTOB U UX B3aMMHOI'O PACIIOJIOKCHU A



MCIIOJIb30BaTh YHUBEPCAIbHBIA XapaKTep 3aKOHOB JIOTUKH MaTEMaTUYECKUX
pacCyXJIeHu, UX MPUMEHUMOCTh B PA3JIMYHBIX OO0JACTAX YEJIIOBEUECKOM
JIESITEIbHOCTH;

MPUMEHSThH pa3nyHbIe TpeOOBaHUS, MPEABIBIAEMBIX K JI0Ka3aTeIbCTBAM B
MaTeMaTUKE, €CTECTBEHHBIX, COIMAIbHO-PKOHOMUUYECKUX U T'yMaHUTAPHBIX
HayKax, Ha MPaKTUKE;

BO3MOXXHOCTh MOCTPOCHHSI MAaT€MaTUYECKUX TEOPUM Ha aKCHMOMATHUYECKOM
OCHOBE; 3HAUCHHE aKCHOMATHUKH JJId APYruX O0O0JIacTedl 3HaHUS W IS
MPaKTHKHU.

IInanupyembie pe3yJIbTaThbl 0CBOCHHS Y4eOHOI0 NpeaMeTa

I'eomerpus 11 kiace

®  BuinyckHuK HAy4umcs:

® 3HAQUYEHME MATEMATUYECKOU HAYKU JUIA PELICHUs 3a7ad, BOSHUKAIOLINX B
TEOPUU M IMPAKTUKE; IIUPOTY M B TO XK€ BPEMsl OIPAHUYECHHOCTH
IIPUMEHEHHUSI MAaTEMaTH4YECKUX METOAOB K aHalU3y M HCCIIECIOBAHUIO
IIPOLIECCOB U SIBJICHUH B MIPUPOJIE U OOIIECTBE;

® 3HAUYECHUE MPAKTUKA U BOIMPOCOB, BO3HUKAIOIIMX B CaMOM MaTEMATHKE,
s (OpMUPOBAHUSI M PA3BUTHST MaTEMaTUYECKOW HAYKH; HCTOPHIO
pa3BUTUSL TIOHSTUS 4YHUCIA, CO3JaHUS MaTEMaTUYECKOrO aHaJIu3a,
BO3HUKHOBEHUS U Pa3BUTHUS TEOMETPUH;

® YVHUBEPCAJIbHBIA  XapakTep  3aKOHOB  JIOTMKM  MaTE€MaTUYECKUX
pacCyXJIeHul, UX TMPUMEHUMOCTH BO BCEX OO0JIACTSIX YEIOBEUECKOU
NEATEIBbHOCTH;

® BEpPOATHOCTHBIM XapaKTep Pa3IMYHbIX MIPOLECCOB OKPYKAIOILIETO MUPA;

®  BulnycKHUK NOIYUUM 803MOHCHOCHID:

® Dpacrmo3HaBaTh Ha YepTEekKaX M MOJENISX MPOCTPAHCTBEHHBIE (OPMBI,
COOTHOCHUTH TPEXMEpPHbIE 0OBEKTHI C UX OMUCAHUSIMU, U300PAKEHUSIMU;

® ONUCHIBATH B3aUMHOE PACIOJIOKEHHE TMPSMBIX UM IUIOCKOCTEH B
IPOCTPAHCTBE,  apPTyMEHTHPOBaTh CBOM  CYXICHHS 00  3TOM
pacroJIoXKeHHUH;

® AHANMM3WPOBATH B TMPOCTEHIIMX CIIydasxX B3aWMHOE pPAaCIOJIOXKEHHE
00BEKTOB B MPOCTPAHCTBE;



¢ u300pakaTh OCHOBHBIC MHOTOTPAHHUKUA W KPYTJIbIC TeElia, BBIIOIHITH
YEPTEKHU 10 YCIOBHUAM 3a]1a4;

® CTPOHWTH NMPOCTECHINHE CCUCHUS KyOa, MPU3MBI, THPaAMUJIBL;

® pemarh IIAHUMETPUUECKHE W MPOCTEHIINE CTEPEOMETPUIECCKUE 3a1aun
Ha HAXOXXJICHHE TEOMETPUYECCKHUX BEIWYMH (JJIMH, YTJIOB, IUIONIANCH,
00BEMOB);

® HCIIOJIB30BATh pH PEIICHUH CTEPEOMETPUICCKUX 3a/1a4
IUTAHUMETPHYSCKUE (PaKThl M1 METO/IbI;

® IIPOBOJIUTH JOKA3aTEIbHBIC PACCYKICHHS B XOJC PEIICHUS 3a/1a4;

UCNONIb308AMb  NPUOOpEemeHHble 3HAHUA U YMeHUs 6 NPAKmuyeckou

oeamenbHocmu
U  NOBCEOHEBHOU HCU3HU OJIA.!

e yccieqoBaHMs (MOJEIMPOBAHMSI) HECIOKHBIX MPAKTUYECKUX CHUTYyallUil
Ha OCHOBE M3YyYEHHBIX (JOPMYII U CBOMCTB (PUTYD;

® BBIYUCIICHHUS OOBEMOB M IUIOMIAJEH MOBEPXHOCTEH MPOCTPAHCTBEHHBIX
TEJ MPU PELICHUH PAKTUYECKUX 3a/1a4, UCIIONb3Ys TP HEOOXOAUMOCTH
CIIPABOYHHKH U BBIYMCIUTEIBHBIEC YCTPONCTBA.

Coaep:xanune kypca reomerpun 10 kiace

1.BBenenne B crepeomerpuro-7 yacoB (IIpeamer crepeomerpusi. OCHOBHBIE
TIOHSITHS U aKCUOMBI CTepeoMeTpHuu. [IepBhIe CIIeACTBYSI U3 aKCHOM).

Dopmol u 6udbl PopMUPOCAHUA HOBBIX 3HAHUIL U CHOCOOBL OeAmeTbHOCHU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL opMbl OpeaHu3ayuu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIC PaOOThI). Buowvl dessmenbHOCMU 00YUAIOWUXCA:
crywanue 00vACHeHUl yuumens, CAyuaHue u aHaiu3 mogapuujel, peuierue 3a0ay
no meme.

2.J1apanseabHocTh B ipocTpaHcTBe-18 yacos (IlapannenbHOCTh MPSAMBIX,
PSIMOM U IJIOCKOCTH. B3arMHOE pacioioskeHre IpsMbIX B IPOCTPAHCTBE. YTOI
Mex Ty npsaMbiMu. [lapannenbHOCTh TIocKocTed. TeTparap v napasienenumne/.)
Dopmbl u 6udbl hopmupoeanus HOGLIX 3HAHUIL U CROCOOBL OeAMENbHOCIU:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL opMbl OpeaHUu3ayuu pabomol
obyuaroupuxcsi (KOHTPOJIbHBIC PA00THI). Buosl desmenbHocmu 00y4aouuxcs:
cyuwanue 00vACHeHUl yuumens, CIyuaxue u aHaiu3 mosapuwell, ucciedosanue,
peuienue 3a0a4 no meme.



3.JlepneHIMKYJISIPHOCTH B IpocTpaHcTBe -18 yacos (IlepneHaukynsipHOCTD
MPSIMOU U TUTIOCKOCTH. | IepneHInKyYJIISIp M HAKJIIOHHBIE. YTOJ MEXIY NPSIMOU U
TUIOCKOCTHIO. JIByrpanHbii yroJi. [IepneHauKyIsIpHOCTh INIOCKOCTEN.
Tpéxepannvui yeon. MHocoepanmwiii y2oi.)

Dopmul u 6u0bL POpMUPOBAHU HOBBIX 3HAHUIL U CROCODBL OeAMENbHOCHIUL:
Dponmanvhas, UHOUBUOYATbHAA, NAPHASL opMbl OpeaHu3ayuu pabomol
obyuarowuxcsi (KOHTPOJIbHBIC PA00THI). Buosl desmenbHocmu 00y4auuxcs:
crywanue 00vACHeHUl yuumens, CIyuaHue U aHaiu3 mogapuujel, uccie0osanue,
peuieHue 3a0a4 no meme.

4 MuororpanHuk -1564acoB ( [TonsiTue MHOrOrpaHHUKA.

I'eomempuueckoe meno. Teopema Duinepa. [lpocmpancmeenuas meopema
Iugacopa.llpuzma. [Tupamuna. [IpaBuibHBIC MHOTOTPAHHHKH. )

®opMbl ¥ BUABI GOPMHUPOBAHKMSA HOBBIX 3HAHUN U CIIOCOOLI AeATEILHOCTH:
®poHTanbHas, THAUBUAYaIbHAs, TapHas (JOPMbI OpraHU3AIMKA PAOOTHI
oOy4aronuxcs (KOHTPOJIbHBIE paOOThI). BUJbI 1€ATETHOCTH 00YYarOIINXCS:
CiIylIaHue OOBSICHEHUN YUUTENs, CIyIIaHUE U aHAJIU3 TOBAPUIIEH, UCCIIeI0BaHUE,
MOJEIUPOBAHUE U KOHCTPYUPOBAHUE, PEIICHUE 33/1a4 110 TEME.

5.00001meHue U cUCTEeMATU3ALMS 3HAHNN y4yamuxca-S44gaca

6. Pe3eps 4 uaca.

Conep:xanune kypca reomerpun 11 kiace

1. KoopauHaThI U BEKTOPbI B IPOCcTpaHcTBe-194acoB
[Tonsitue BekTopa B mpoctpaHcTBe. CIOKEHNE U BHIYUTaHUSI BEKTOPOB.
YMHOXeHUE BeKTopa Ha uyncio. KoMiianapHbie BEKTOPBI. TOYKH M KOOPAUHATHI
BekTopa. CkasipHOe por3BeIcHUE BEKTOPOB. [[BrrkeHue.

Dopmol u 6udbl PopMuUpPoCanus HOBLIX 3HAHUI U CROCODBL OeAMEeTbHOCHU:
Dponmanvhas, UHOUBUOYATbHASA, NAPHASL (hopMbl OpeaHu3ayuu pabomol
obyuarowuxcsi (KOHTPOJIbHBIC PA0O0THI). Buodsl desmenbHocmu 00y4aouuxcs:
cryulanue 00vACHeHUl yuumens, CIyulaHue U aHaiu3 mosapuuyell, ucciedo8anue,
peuieHue 3a0ay no meme.
2.Tena Bpamenus-15 yacos
[lonarne wnwmnuugpa. Ilmomaae mnoBepxHocTM wHuIMHApPA. lloHATHME KOHYyCa.
[Tnomans moBepXHOCTH KOHYyca. YceueHHbId koHyc. Cdepa u map. YpaBHeHUe
cdepsl. BzanmHOe pacnonoxenue chepsl u TIockocTd. KacarenbHast TIIOCKOCTh K
chepe. [Tnomans chepsl.

Dopmol u 8UObl PoOpMUPOCAHUA HOBBIX 3HAHUIL U CROCOOBL OeAMETbHOCIU:
DpoHmanvuas, UHOUBUOYATbHAS, NAPHASL POPMbL OpeaHU3ayuu pabomol
ooyuarowuxcsi (KOHTPOJIbHBIEC PAOOTHI). Buodwvl dessmenbHoCMU 00YHAIOWUXCAL:
cryulanue 00vACHeHUl yuumens, CIyularue u aHaiu3 mosapuuyeli, ucciedo8arue,
peuterue 3a0a4 no meme.



3. O0bembl Ted. Ilinomans cepobi-20 yacos
4.00001meHne U cUcTeMATH3AIUS 3HAHUN yyamuxcsi-10uacos

5. Pe3eps 4 uaca.

TemaTnyeckoe NIIAHUPOBAHUE MO YHeOHOMY NpPeIMETY
I'eomerpus 10 kaacc

1.BBenenue B crepeoMeTpuio 7 4
Buinycknuk nayuumcsi:

® [IEPEUHCIIATh U ONMUCHIBATH OCHOBHBIE MTOHATHUS CTEPEOMETPUH;

® [IOHUMAaTh AKCHOMBI CTEPEOMETPUH. Pa3bsiCHATH U UILTIOCTPUPOBATH
akcuombl. CriocoObl 3a7JaHusl INIOCKOCTU B IPOCTpaHcTBE. POpMyIUpOBATH
Y JI0Ka3bIBaTh TEOPEMBI — CJIEICTBUS U3 AKCHOM;

® [IOHMMAaTh U JOKa3bIBaTh TEOMETPUUECKUE YTBEPIKICHHUS;

® ONUCHIBaTh BUJbl MHOIOTPAHHUKOB (MTUpAMKIA, TETPASIP, IPU3Ma,
PsIMOYTOJIBHBIN NapaJlyIesIenuIe 1, Ky0), a TAK)Ke UX 3JIEMEHTHI (OCHOBaHUS,
OOKOBBIE TpaHu, pEOpa OCHOBaHUs, OOKOBBIE PEOPA);

® BJIAJETh TEOMETPUUECKUMU MTOHATUSAMH ITPU PEILIEHUU 33124 U IPOBEACHUHN
MAaTEMAaTHYECKUX PACCYKIACHUN
Buvinycknuk nonyuum 603mMoACHOCMYb:

® pPa3BUTh BO3MOXKHOCTU T€OMETPUUYECKOTO f3bIKa KaK CPEACTBA OIMUCAHUS
CBOMCTB pEAJIbHBIX MPEAMETOB U UX B3aUMHOTO PACTIOIOKEHUS;
® IICMOJIb30BaTh YHUBEPCAIBHBIM XapaKTep 3aKOHOB JIOTUKU MaTEMaTHYECKUX
PaCCyXXJICHUN, WX TPUMEHUMOCTh B PA3JIMYHBIX OO0JACTIX UYEIOBEUECKOU
JEATEIIbHOCTH;
® TIPUMEHSATH pa3Iu4HbIe TPEOOBAHUS, MPEABSIBISEMBIX K IOKA3aTEIILCTBAM B
MaTeMaTUKE, €CTECTBEHHBIX, COIUATIbHO-PKOHOMHYECKUX M T'YMaHUTAPHBIX
HayKax, Ha MPaKTUKE;
® BO3MOXHOCTbH IMOCTPOCHHUS MAaTEMaTUYECKUX TEOPUM Ha aKCMOMATHYECKOU
OCHOBE;, 3HAUCHWE AKCUOMATHKW I JPYrux oOjiacTeld 3HAHUA M JUIS
MIPAKTUKH
2.J1apansieJbHOCTH NPAMBIX M IUI0CKOCTeH 184
Buvinycknuk nayyumcs:

¢ JIOHHMMATb U JOKA3bIBATH TCOMCTPUUCCKUC YTBCPIKIACHUA,



® CaMOCTOSITENIbHO (POPMYJIMPOBATH ONPEACICHUS T€OMETPUUYECKUX PUryp,
BBIJIBUTATh TUIIOTE3BI O HOBBIX CBOMCTBAX M MPU3HAKAX T€OMETPUUIECKUX
buryp u 000CHOBBIBATH UJIK ONIPOBEPTaTh UX, 0000IATH HIIH
KOHKPETH3UPOBATh Pe3yIbTaThl HA HOBBIX KJaccax (Uryp, MPOBOIUTH B
HECJIOKHBIX CTydasX KiIacCu(UKAIUIO PUTYp TIO pa3IMuHBIM OCHOBAHWSIM,

® HCCIIEJIOBATh YEPTEXKH, BKIIOUass KOMOMHAIMK (pUryp, U3BICKaTh,
UHTEPIIPETUPOBATH U MTPEOOPa30BHIBATH HHPOPMAIIUIO, MPEACTABICHHYIO HA
yeprexax;

® pemaTh 33/1a4u TEOMETPUIECKOTO COICPKAHMS, B TOM YHCIIC B CUTYaIUsX,
KOTJIa QJITOPUTM PEIICHHS HE CIEIYET SBHO U3 YCIOBHUS, BHIITOJHATh
HEOOXOIMMBIC JJIs PEIICHUS 3a7a9 JOMOIHUTEIBHBIE TOCTPOCHHSI,
UCCIIEIOBATh BO3MOXXHOCTh IPUMEHEHUS TEOPEM B (POPMYIT JIJISl peIICHHSI
3amad;
Buvinyckuux nonyuum 603mMo#CHOCb:

® MPUMEHSTH TEOPEMBI O MAPATJICTBHOCTH MPSMBIX U MJIOCKOCTEH B
MPOCTPAHCTBE MIPU

® pELICHUH 33/ay;

® yMETh CTPOUTH CEUECHHSI MHOTOTPAHHUKOB C UCIIOJIb30BAaHUEM PA3JIMUYHBIX
METO/IOB, B TOM YHCJIE U METO/Ia CIIE/IOB;

® Pa3BUTh BO3MOXHOCTU F'€OMETPUYECKOTO SI3bIKA KaK CPEJICTBA OMMCAHUS
CBOMCTB pEAJIbHBIX MIPEAMETOB U UX B3aUMHOI'O PACIIOIOKECHHUS.

3.JlepneHAMKYJAPHOCTH NPSAMBIX U IJIOCKOCTe 184

Buinyckuuk nayuumcsi:

® I[IOHMMAaTh ONPENEIICHMS: yIia MEXAY MEPECEKAIOIIMMUCA NPAMBIMH; yria
MEXKJy CKPEIIMBAIOIIMMHUCS NPSIMBIMA; TPAMOW, IEPIEHANKYISIPHOU
IUIOCKOCTH; yTJIa MEXIy MNPSAMOM M IUIOCKOCTBIO; yria MEXAY JABYMs
IJIOCKOCTSAMH; IIEPIECHIUKYJIAPHBIX IIJIOCKOCTEH; TOYEK, CHUMMETPHUUYHBIX
OTHOCUTENIHO  IJIOCKOCTH;  (GUTYp, CHMMETPUYHBIX  OTHOCHUTEJIHHO
IUIOCKOCTH; PAcCTOSIHUSL OT TOYKH 10 (UTYpbI; PACCTOSHUSA OT MPSMOM 10
MapajuleIbHOM €M IUIOCKOCTH; PACCTOSHUSA MEXAY MapajuleIbHbIMU
IUIOCKOCTSIMU; OOIIEro MEePHEeHIUKYIISIpa ABYX CKPEIINBAIOIIUXCS PSMBIX;

® [IOHMMAaTh M JOKa3blBaTb IMPU3HAKU: MEPHEHIUKYISIPHOCTH MNPSIMOU U
IJIOCKOCTH, IEPIIEHANKYJIIPHOCTH JBYX TUIOCKOCTEN;

® I[IOHMMaTh M JOKa3bIBaTh TEOPEMBI: O NEPHNEHAUKYJAPE W HAKJIOHHOW,
IIPOBEAEHHBIX W3 OJHOM TOYKHM; O TPEX NEPHNEHIMKYJApax; O IUIOLIAIU
OPTOrOHAJIIBHOW MPOEKLMH BBIITYKJIOIO MHOTOYTOJIbHUKA

Bbll’lyCKHuK noaydunt 603MONCHOCMb .
¢ pcmarh 3agadd Ha AOKA3aTCIbCTBO, a TAKIKC BBIYMUCIICHUC. YIJIda MCKIY

MPSAMBIMH, yTJIa MEXIY NPSMOU U MIIOCKOCTHIO, YIIIa MEXIY MJIOCKOCTSIMH,
pacCTOSIHUSL OT TOYKM 1O MPSIMOM, PACCTOSIHUA OT TOYKH JI0 IIJIOCKOCTH,



pacCTodaHmsA MCEKAY CKPCIOUBAIOIMMUMUCA IIPAMBIMH, PACCTOAHUA MCKIAY
napajui€jibHbIMM  IIJIOCKOCTAMM, ILIOIIAAH OpTOFOHaHBHOﬁ IMPOCKII U
BBIITYKJIOT'O MHOI'OYI'OJIbHHUKA,

Pa3BUTb BO3MOKXHOCTH I'COMCTPHYCCKOI'O A3bIKAa KaK CPCACTBA OIIMCAHHA

CBOMCTB pPCaIbHBIX MPCAMCTOB U UX B3AMMHOI'O PACIIOJIOKCHUAA.

14. Muororpanuuku 16 4

Buinycknuk nayuumcs:

ONMCBHIBATh  TOHATHUSA:  T€OMETPUYECKOE  TENO, COCEIHHE  TPaHHU
MHOTOI'PDAaHHMKA, IUIOCKMH YroJl MHOTOTPAaHHUKA, JBYIPAHHBIA  YIoOJ
MHOTOI'PaHHHKA, IUIONIaJb IOBEPXHOCTH MHOTOTPAaHHUKA, IHAarOHAJIBHOE
CEYCHHME  MPU3MBL,  IPOTHUBOJEXKAIIME  TIpaHUd  NapauleICNUIEe/a,
JIMaroHaJIbHOE CEYEHUE IIPU3MBI U IUPAMUBI, YCEYEHHAs IUPAMUA;
IIOHUMATh OIPEIAEICHNs: MHOTOIDAHHUKA, BBIIYKJIOIO MHOTOIPAHHUKA,
IPU3MBI, TPSAMOM TPU3MBI, MPABWIBHOM MPU3MBI, IapaUICICIIUIIE/A,
MAPaMUIBI, TMPABWIBHOW NHPAaMHUJBI, IPABWIBHOTO TETPA’apa, BBICOTHI
NPU3MBI, BBICOTHI MHPAMHJIBI, BBICOTHl YCEUEHHOW NUpPAMUIbI, arnodeMbl
IIPAaBUJIBHOW NMUPAMU/IBI

Buvinycknux nomyuum 603mMoACHOCMYb:

pelaTh 3a7a4y Ha 10Ka3aTesIbCTBO, @ TAK)KE BBIYMCICHUE: DJIEMEHTOB
IPU3MBI U TUPAMHU/IBI, TUTOIIAIA TOJHOM U OOKOBOW MOBEPXHOCTU IPU3MBI U
MTAPAMHU/IBI;

BJIAJICTh IIOHATUSAMH CTEPEOMETPUHN: MIPU3MA, NTapaJuIeIIeIUIE], TUPaMUA,
TeTpa’ap;

Pa3BUTH BO3MOXXHOCTH N'€OMETPUYECKOIO S3bIKA KAK CPEICTBA ONUCAHUS
CBOMCTB PEAJIbHBIX IIPEAMETOB U UX B3aUMHOI'O PACIIOJIOKEHUS.

IHoBTOpEeHne 94

Pe3eps 4u.

TemMaTnueckoe IVIAHKPOBAHME 110 Y4eOHOMY IpeAMeTy
I'eomerpus 11 knace

1. KoopauHaThl 1 BEKTOPbI B IpocTpanctBe (194)

Buvinycknuk nHayuumcs:

* OIIEpUPOBATH MOHATHEM «IAEKAPTOBBI KOOPAUHATHI B IPOCTPAHCTBEY;

* HaXOJUTh KOOPJAMHATHI BEPIIMH KyOa U MPsIMOYTOJIBHOTO Napasuieenue 1a;



* HAXOJIUTh MPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C
OTE€YECTBEHHOW U BCEMUPHOU UCTOPHUEH;

* IOHUMAaTh POJIb MAaTEMATHUKHU B pa3BuTun Poccum.
Buinycknuk nomyuum 803mM0ox4CHOCTb:

* IPUMEHATD JIJISl PEIICHUA 3a/1a4 TeOMeTprudecKre (DaKkThl, €CIU YCIOBUS
MPUMEHEHUS 3a/laHbl B IBHOM (hopMme;

* pemaTh 33Jja4i Ha HaXO0KJIEHWE TEOMETPUUYECKUX BEJIMYHH 110 00pa3liaM Uilu
aJNrOpUTMaM;

* IeNaTh TIIOCKKE (BBIHOCHBIE) UEPTEKU U3 PUCYHKOB OOBEMHBIX PUTYp, B TOM
YHUCJIE PUCOBATH BUJ CBEPXY, COOKY, CTPOUTH CEYEHUSI MHOTOTPAaHHHUKOB;

* HCTIOJIh30BaTh CBOWCTBA T€OMETPUUECKUX (DUTYp JUTs pelieHuUs 3a/1a4
MPaKTUYECKOT0 XapaKTepa U 3a/1a4y U3 JAPYrux 00J1acTeld 3HaHUI;

* pemiaTh NPOCTEHIINE 3aa4H BBEJEHUEM BEKTOPHOro Oas3uca.

2. Tena Bpamenus (154)
Buinycknuk nayuumcs:

* U3BJIEKATh MHPOPMAIIUIO O TPOCTPAHCTBEHHBIX T€OMETPUUECKUX (PUTypax,
MPEACTABICHHYIO Ha YEPTEKAX;

* IpUMEHATH Teopemy [ludaropa npu BeIYMCIEHUN 3JIEMEHTOB
CTEPEOMETPUUECKUX PUTYD;

* HAXOJUTHh 00BEMBI U TIOMIAN TOBEPXHOCTEH MPOCTEHIIIMX MHOTOIPAaHHUKOB C
npuMeHeHueM (popmy;

* pacno3HaBaTh TeJla BpalleHUs: KOHYC, UMIUHAP, chepy U map;

* KCIO0JIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKUX PUTYp 11t
pEIICHUS 3a7a4 MTPAKTUUECKOTO COICP/KAHNS;

* COOTHOCHUTbD ITIONIaJN MOBEPXHOCTEH TEJI OJUHAKOBOW (hOPMBI U PA3IMUYHOTO
pasmepa;

* OIIEHUBATh (POPMY MPABUILHOTO MHOTOTPAHHKKA TTOCJIE CITUJIOB, CPE30B U T. TI.
(ompenensaTh KOJIWYECTBO BEPIINH, pEOEP U rpaHeil MOTyUYeHHbIX
MHOTOTPaHHUKOB).
Buinycknuk nonyuum 603M04CHOCHb !

* IPUMEHATh TeOMETpUUYECKHe (PaKThI IJIs1 PEIICHUS 3a1a4, B TOM YHCTIe
MPEANOIAraloIuX HECKOJIBKO 11aroB PEIICHUS;

* ONKCHIBATh B3aUMHOE PACIIOJIOKEHHUE MPSIMBIX U INIOCKOCTEN B IPOCTPAHCTBE;
* opMyHUpPOBATh CBOMCTBA U MPU3HAKU UTYD;

* JIOKa3bIBaTh TEOMETPUUECKUE YTBEPKICHNUS,

* 33J1aBaTh TUIOCKOCTh YPABHEHNEM B JICKAPTOBOM CUCTEME KOOPIUHAT.

3. O6bembl Te. [Liomans chepnbi (204)
Buvinycknuk nayuumces:

* HAXOJIUTh 00BEMBI U TUIOIIAIN TOBEPXHOCTEN MPOCTEHIITUNX MHOTOIPAHHUKOB C
npuMeHeHueM Gopmy;

* pacmo3HaBaTh TeJla BpalleHHs: KOHYC, TWIUHAP, chepy u map;

* BBIYUCIIATH OOBEMBI U TUTOIIAIA TTOBEPXHOCTEH IPOCTEHUIITUX MHOTOTPAHHUKOB U
TEJI BPAIIEHUS C TTIOMOIIBIO (OPMYIT,

* HAXOJUTh NMPUMEPHI MATEMAaTUYECKUX OTKPBITUN U UX aBTOPOB, B CBSI3U C
OTEYECTBEHHOW U BCEMUPHOM UCTOPHUEH;



* UCIIOJIb30BATh CBOMCTBA MPOCTPAHCTBEHHBIX T€OMETPUUECKHUX (QUTYD IS
pelIeHUs 3a]1a4 TPAKTUYECKOTO COAEPKAHUS;

* COOTHOCHUTb ILJIOIIAU TTOBEPXHOCTEH Tesl OIMHAKOBOU (POPMBI U Pa3TUYHOTO
pa3mepa;

* OIIEHUBATHh (POPMY MPABUILHOIO MHOTOTPAHHHKA MTOCJIE CIUJIOB, CPE30B U T. II.
(ompeaensaTh KOJIMYECTBO BEPIIUH, pEOEp U rpaHeil MOTy4YeHHbIX
MHOTOTPaHHUKOB).

Buinycxknuk nomyuum 603mModcHoCmb:

* (hopmynHpoBaTH CBOWCTBA U MPU3HAKU PUTYD;

* IOKa3bIBaTh T€OMETPUUECKUE YTBEPKACHUS;

* 33/1aBaTh IUIOCKOCTh YPABHEHUEM B JIEKapTOBOM CHCTEME KOOPAHUHAT;

* BIIAJCTh CTAaHAAPTHOM KJIaccu(pUKalnend IpOCTPaHCTBEHHBIX GUTYp (MTUPAMHUIBL,
IPU3MBI, TIApaJUIECIEIUIIE/bI);

* HCTIOJIb30BATh CBOMCTBA FT€OMETPUUECKUX (DUTYp JUIs pelieHus 3a/1a4y
IPAKTUYECKOI0 XapakTepa U 3aJad U3 Ipyrux o0jgacTel 3HaHUM.

4. IloBTOpeHue U cucTeMaTu3anus ydedOHoro marepuasa (104)
5. Peseps 4u.
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