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IHossicHuTEIBLHAA 3aNINCKA

Hacrosimas nporpamma BHEYpOYHOM JIEATEILHOCTH COCTABJICHA B COOTBETCTBHH C TPEOOBAHUSIMU K
pe3ylibTaTaM OCBOEHUSI OCHOBHOM 00pa30BaTEIbHOM MPOTrpaMMbl OCHOBHOTO O0IIIET0 00pa3oBaHus U
paccuutana Ha | 4 B Heaento, 34 yaca B roJ.

OOydenne moTpedyeT OT yYaIIuXCcs YMCTBEHHBIX U BOJICBBIX YCHIIUN, Pa3BUTOIO BHUMAHUSI, BOCIIUTAHUS
TaKHX Ka4eCTB, KK aKTUBHOCTh, TBOPYECKAsi MHUI[MATHBA, YMCHUI KOJUICKTHBHO-TI03HABATEIEHOTO
TpyZaa. [lanHas nporpamma 1o3BoJjsieT JUKBUIMPOBATh IPOOEIbl B 3HAHUSIX U IIOJrOTOBUTH
obyuaronmxcs k caade ['IA B COOTBETCTBHU ¢ TPEOOBAHUSIMU, MIPEABSIBISIEMBIMUA HOBBIMU
00pa3oBaTeNbHBIMU CTAHAAPTAMHU.

Oco0eHHOCTB Kypca COCTOUT B IOBTOPEHHH, 3aKPEIICHUN U YTIyOJICHUH 3HAHUH 110 OCHOBHBIM
paszenaM HIKOJIbHOIO Kypca MaTeMaTUKHU C TOMOIIBIO Pa3IMYHbIX HUPPOBBIX 00pa30BaATEIbHBIX
pecypcoB; pOpMUPOBAHUHN YMEHHUS OCYILIECTBIISATh Pa3HOOOPA3HbIE BUIBI CAMOCTOSITEIHLHON
NesTeNbHOCTH ¢ LU(POBBIMU 00Pa30BaTEIbLHBIMU PECYPCAMU; PA3BUTHUS CAMOKOHTPOJIS U CAMOOLIEHKU
3HAaHUI ¢ TOMOIIBIO PA3IMYHBIX (POPM TECTUPOBAHUS; POPMUPOBAHUS Y YHALIHXCS IIETOCTHOTO
IIPEJCTAaBICHUS O TEME, €€ 3HAUCHMsI B pa3/ieie MaTeMaTUKH, CBA3H C APYTUMU TeMaMu; (OPMHUPOBAHUS
AHAIIMTUYECKOT0 MBIIIJIEHUS, PA3BUTHE MTAMSTH, KPYr030pa, YMEHMS IIPEOJ0JIEBATh TPYIHOCTH IIPU
peleHny 0osee CI0KHBIX 3a/1a4; OCYIIECTBIEHUU pabOThI C JOMOJHUTEIBHOMN IUTEpaTypoii;
aKIEHTUPOBAHNH BHUMAHMS YYaIIUXCs HA €IMHBIX TPEOOBAHUAX K MPaBHIaM O(QOPMIICHHS Pa3InIHBIX
BHJIOB 331aHUM, BKJIIOYAEMBIX B UTOIOBYIO aTTECTALIMIO 32 KypC OCHOBHOM ILKOJIbI; PACIIUPEHUH
MAaTE€MaTHYECKUX MPEACTABICHUHN yJalIuXcs 10 ONPEAEIEHHBIM TEMaM, BKJIFOUEHHBIM B IIPOTPaMMBbI
BCTYIIUTEIbHBIX 9K3aMEHOB B JPyTUe TUIIbI yUEOHBIX 3aBEACHUM.

1. Ilmanupyembie pe3yabTaThbl 0CBOCHHS MPOrpaMMBbI Kypca
Jluunocmusie pes3yibmamaol.

e OTBETCTBEHHOE OTHOILIEHUE K YYEHHUIO, TOTOBHOCTh U CIOCOOHOCThH K CAMOPa3BUTHIO U
camM000pa30BaHHUIO Ha OCHOBE MOTHUBALIMHU K OOYYEHUIO U MO3HAHUIO, OCO3HAHHOMY BBIOOpY U
MIOCTPOCHHUIO JlalbHEHIIeH HHIMBUyaIbHOW TPAaEKTOPHH 00pa3oBaHus Ha 0a3e OpPUEHTUPOBKH B
Mupe npodeccuit 1 MpophecCHOHATBHBIX MPEINOYTEHUH, C YIETOM YCTOHUMBBIX MTO3HABATEIbHBIX
MHTEPECOB, a TAK’Ke Ha OCHOBE (POPMHUPOBAHUS YBAKUTEIBHOIO OTHOLIECHHUS K TPYAY.

o @opMHpOBaHUE LETOCTHOIO MUPOBO33PEHHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAyKH U OOILIECTBEHHOW MPAKTHKHU.

e OcBoeHUE COIMATIBHBIX HOPM, NTPAaBHJI MIOBEACHUS, poJiei U (OopM COLMATIBLHOM JKU3HU.

e PazBuTue MOpaJbHOTO CO3HAHMS U KOMIETEHTHOCTH B PEIIEHUH MOPAIbHBIX MPOOJIEM Ha OCHOBE
JMYHOCTHOTO BbIOOpa, (HOPMUPOBAHMS HPABCTBEHHBIX YYBCTB M HPABCTBEHHOI'O IOBEJICHUS,
OCO3HaHHOTO M OTBETCTBEHHOT'O OTHOLIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

o  ®opmHpoBaHHE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYIHUYECTBE.

o dopmupoBaHHe CTOCOOHOCTH K SMOLIMOHAIBHOMY BOCHPHUSITHIO MATEMaTHYECKIX OOBEKTOB,
3a/1a4, peLeHUN, PacCyKACHUN

Memanpeomemusbie pe3yromamul 00yueHus
Pezynamuenvie YY/[

e OIpeneisITh COOCTBEHHbIE MPOOIEMBbI U IPUUMHBI UX BOSHUKHOBEHHUS MPH padoTe ¢
MaTeMaTHYEeCKUMHU 00bEKTaMHU;

e (QopmynupoBaTh COOCTBEHHBIE BEPCUH UJIU MPUMEHSTH YK€ U3BECTHBIE (POPMBI U METO/IbI
peleHust MaTeMaTH4eCcKoi mpo6sieMbl, GOPMYIHPOBATH MPEAIIONOKEHHS U CTPOUTH TUIIOTE3bI
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OTHOCHUTEIIFHO PacCMaTpUBAEMOr0 00bEKTa U MPEIBOCXUIAThH PE3yabTaThl CBOCH yueOHO-
MI03HABATEIbHON AEATEIHLHOCTH;

e ONpEAETATH MYTH JOCTHKCHUS IEJICH 1 B3BEIIMBATH BOZMOYKHOCTH Pa3peLICHHs ONPEIEICHHBIX
y4eOHO-TIO3HABATENbHBIX 337a4 B COOTBETCTBUH C ONPEACICHHBIMHI KPUTEPUSIMH U 3a/1a4aMH;

e BBICTpaMBaTh COOCTBEHHOE 00Pa30BaTENLHOE MOAIPOCTPAHCTBO IS PA3pPEIICHUS OMPEISICHHOTO
Kpyra 3a/1a4, ONpPEACIIATh U HaXOUTh YCIIOBHS JJIs pealn3alliy UeH 1 TIIaHOB (CaMoo0yUueHue);

e CaMOCTOATEJILHO BBHIOMPATH CPEH MPEIOKEHHBIX pEeCYypcoB Hanbosee 3PPEKTUBHBIC U
3HAYMMBIE ITPU PabOTE C ONPEICICHHON MaTeMaTHIeCKON MOJIENBIO;

e yYMETh COCTABIIATH IUIAH pa3pelIeHHs ONPEIEICHHOTO Kpyra 3a/1a4, HCIIOJIb3Ys pa3IMuHbIe CXEMBI,
pecypchl MOCTPOCHUS TUarpaMM, MEHTAIIbHBIX KapT, MO3BOJISIONINX [TPOU3BECTH JIOTUKO-
CTPYKTYPHBIN aHAIU3 3aa4H;

e YMETh IUIAHUPOBATh CBOW 00pa30BaTEIbHBIN MapIIPyT, KOPPEKTHPOBATH U BHOCUTH
OTpeJieIeHHbIE N3MEHEHU S, KAUeCTBEHHO BIUSIONINE HA KOHEUHBINA POIYKT y4eOHO-
MI03HABAaTEIbHON JEATEILHOCTH;

e YMEHHE KaYeCTBEHHO COOTHOCUTH CBOM JICHCTBHS C MPEABKYIIAEMbIM UTOTOM y4eOHO-
MI03HABATEIBbHOW JEATEILHOCTH IIOCPEIICTBOM KOHTPOJIS U IITAHUPOBAaHUS yueOHOTo mporecca B
COOTBETCTBHUH C U3MEHSIOIIUMHUCS CUTYAIMSIMUA U TIPUMEHIEMBIMU CPEACTBaMH U (hopMamMu
OpraHM3alH COTPYIHHYECTBA, & TAK)KE MHINBUIYaTbHOW paOOTHI HA YPOKE;

e yYMEHHE OTOMPATh COOTBETCTBYIOIIUE CPENICTBA PEATU3AIINH PEIICHHSI MATEMAaTHIECKUX 3a/1a4,
no0upaTh MHCTPYMEHTHI JUIS OLICHUBAHUS CBOCH TPaeKTOPHHU B paboTe ¢ MaTeMaTHYECKUMHU
MOHATUSIMHU U MOJIEIISIMU;

Ilo3nasamenvuvie YY/[

e YMEHHE OIpeesATh OCHOBOIIOIAralolee MOHATHE U IPOU3BOIUTH JIOTUKO-CTPYKTYPHBIN aHaIu3,
ONpeEesATh OCHOBHBIE IPU3HAKU U CBOMCTBA C IOMOLIBIO COOTBETCTBYIOLUX CPEJICTB U
WHCTPYMEHTOB;

e YMEHHE MPOBOJUTH KIacCHU(PHUKAIUI0 00BEKTOB HA OCHOBE KPUTEPHUEB, BBIACISATH OCHOBHOE Ha
(hoHE BTOPOCTEIICHHBIX JIaHHBIX;

e YMEHHE MPOBOJUTH JIOTHYECKOE PACCYKACHHUE B HAMIPABJICHUU OT OOIIUX 3aKOHOMEPHOCTEH
M3y4aeMoH 3a7auu 0 YaCTHBIX PACCMOTPEHUI;

e YMEHHE CTPOUTH JIOTHYECKHE PACCYKIEHUS HA OCHOBE CUCTEMHBIX CPAaBHEHUI OCHOBHBIX
KOMITOHEHTOB U3y4aeMOr0 MaTeMaTUYeCKOr0 pa3/iena Uil MOJENHU, TOHATUS WIH KIIACCOB,
BBIJIEJISISL OTIPEICIICHHBIE CYIIECTBEHHBIE PU3HAKU WU KPUTEPUH;

e YMEHHE BBISBJIAThH, CTPOUTH 3aKOHOMEPHOCTD, CBA3HOCTh, IOTUMYHOCTh COOTBETCTBYIOIINUX
[[EMOYeK paccykaAeHu mpu paboTe ¢ MaTeMaTHYECKUMHU 33/la4aMU, YMETh MOJAPOOHO U CKATO
MPEACTABIIATH ACTATM3AIUI0 OCHOBHBIX KOMIIOHEHTOB TIPH JI0KA3aTEIHCTBE TOHATHI 1
COOTHOIIICHUI HAa MAaTEMaTUYECKOM SI3BIKE;

e YMEHHE OPTaHU30BbIBAThH MTOMCK U BBISBIIATH IPUUMHBI BO3SHUKAIOIIUX MPOLIECCOB, SIBJICHHM,
HanOoJiee BEepOsITHBIE (PaKTOPHI, IO KOTOPHIM MaTeMaTHIYECKHUE MOJICNIA U 0OBEKTHI BEIyT ceOst 1Mo
ONpeIeICHHBIM JIOTHUECKUM 3aKOHAM, YMETh IPUBOAUTH IPUUMHHO-CJIEICTBEHHBIN aHAIN3
MOHSTUH, CY)KJICHUH U MaTeMaTUYECKUX 3aKOHOB;

e YMEHHUE CTPOUTH MAaTEMATHUECKYIO MOJIENb MPH 33JaHHOM yCJIOBHH, 00a1aro1mei
OTIpe/IeJICHHBIMH XapaKTePUCTUKaMHU 00bEKTa MPU HAJTUINH ONPECICHHBIX KOMITOHEHTOB
(hopMupYIOIIErocs MPenoaraeMoro MOHSTHS UITH SIBJICHUS,

e YMEHHE MEPEBOJAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABIISIONIYI0 MaTeMaTUYECKOM
3a/1a4yM Ha S3bIK TpapuuecKoro 0ToOpaskeHus - COCTaBICHUS MaTeMaTHUYeCKONH MOJIENH,
COXPaHSIONIEH OCHOBHBIE CBOMCTBA M XapaKTEPUCTHKH;

e YMEHME 33JaBaTh IJIaH PEIICHUs] MaTEMaTUUYECKOM 3a1auM, peaTu30BbIBATh aJITOPUTM JACUCTBUI
KaK MOLIaroBOM MHCTPYKLIMHU Ui pa3pelieHus: yaeOHO-TI03HaBaTeNbHOM 3a/1a4H;

e YMEHHE CTPOUTH JOKA3aTE€IbCTBO METOIOM OT MPOTUBHOTO;



e yMeHHue paboTaThb ¢ MPOOIEMHON CUTyaluel, OCYIIECTBIATh 00pa30BaTEeIbHBINA MPOLIECC
MOCPEACTBOM ITOMCKA METOJIOB U CITOCOOOB Pa3peleHus 3a/1a4u, ONPeIeIIATh IPAHUIBI CBOETO
00pa30BaTeNHLHOTO MPOCTPAHCTBA;

e YMEThb OPHEHTHPOBATHCS B TEKCTE, BBIBIATH [NIAaBHOE YCIOBHE 33/1a4U M YCTAaHABIMBATH
COOTHOILIEHHE PAaCCMaTPUBAEMBIX O0BEKTOB;

e YMEHHE IEePEeBOIUTH, HHTEPIPETHPOBATH TEKCT B HHBIE (POPMBI IIPEICTABICHUS HH(DOPMALIUH:
CXEMBI, IMarpamMMsl, rpadu4eckoe npeicTaBieHNe JaHHbIX;

Kommynukamuenwvie YY/[

e yMeHHue paboTaTh B KOMaHJe, ((OPMUPOBAHNE HABBIKOB COTPYIHUYECTBA U yUYEOHOTO
B3aUMOJICHCTBHS B YCIOBUAX KOMaH/IHOW UIPBl WM MHOHM (POPMBI B3aMMOAEHCTBYS;

e yYMEHHE pacHpeAessATh POJIH U 33/1a4H B PaMKax 3aHATHSA, POPMHUPYS TAK)KE HABBIKH
OpPraHU3aTOPCKOIO XapaKTepa;

e yMEHHUE OLCHUBATh NPAaBUIBHOCTh COOCTBEHHBIX JICHCTBHIA, a TAKXKE IEATEILHOCTH IPYTUX
Y4aCTHUKOB KOMaH/Ibl;

e KOPPEKTHO, B paMKax 3a7[ad KOMMYHUKALlUH, ((OpMyITUpOBaTh U OTCTAUBATH B3TJISIbI,
apryMEeHTHPOBaTh JI0BO/IbI, BBIBO/IbI, @ TAKXKE BBIABUIAaTh KOHTPAPTyMEHTHI, HEOOXOIUMBIE JUIs
BBISIBJICHUSI CUTYallUM yCI€Xa B PELICHUH TOM WJIM MHOW MaTeMaTH4eCKOH 3a7auu;

e  yYMEHHE MOJIb30BAaThCSI MATEMATUYECKUMHU TEPMUHAMU JIJIS pEIIeHUs] y4eOHO-103HABATEIbHBIX
3aJ1a4, a TAaK)Ke CTPOUTh COOTBETCTBYIOIIME PEUEBbIE BHICKA3bIBAHUS HA MATEMAaTUYECKOM SI3BIKE
JUI BBICTPAaWBaHUs MaTEMaTUYECKON MOJIEINH;

e YMETb CTPOUTH MAaTEMaTUYECKHE MOJENH C IIOMOIIBI0 COOTBETCTBYIOIIETO IPOrPAMMHOTO
o0ecreyeHus, CepBUCOB CBOOOTHOTO OTJJAJIEHHOI'O 10CTYIIA;

e yYMETh TPAMOTHO M YETKO, cOTIacHo npasuiam opopmiienuss KM-a OI'D 3aHoCHTh MOTydeHHbIE
pE3yJIbTaThI - OTBETHI.

Ilpeomemmnwie pesyromamel:

e (opMHUPOBAHHE HABBIKOB MTOMCKAa MAaTEMAaTUYECKOTO METO/Ia, AJITOPUTMA U TTOUCKA PEIICHUS
3aJ1a4M B CTpyKType 3ana4d OI'9;

e (opMHUpOBaHKE HABBIKA PEILICHUS OMPEICIICHHBIX TUIIOB 3a/1a4 B CTPYKType 3aaad OI'3;

e yMeHHE paboTaTh C TaOIHUIIAMU, CO CXEMaMHU, C TEKCTOBBIMH JIaHHBIMH;, YMETh MPE00Pa30BHIBATH
3HaKU U CUMBOJIBI B JIOKA3aTEIbCTBAX M MPUMEHSIEMBIX METOIax JJIS pelieHus: 00pa30BaTeIbHbIX
3aj1ay;

e YMEHHE MPUBOJUTH B CHCTEMY, COIIOCTABIIATH, 0000IIaTh U aHAIM3UPOBATh HH(GOPMAIIHOHHBIE
KOMIIOHEHTBl MaTEMaTUYECKOTO XapaKTepa U YMETh IPUMEHSATh 3aKOHBI U MPABUJIA JJI pELICHUS
KOHKPETHBIX 33/1a4;

e  YMEHHE BBIJCNATH [NIABHYIO U N30BITOUHYIO HHPOPMAIIUIO, TPOU3BOAUTH CMBICIIOBOE C)KAaTHE
MaTeMaTU4ecKuX (PaKkToB, COBOKYITHOCTA METOOB M CIIOCOOOB pEIICHUS; YMETh IPEACTABIATh B
CIIOBECHOM (hopMe, UCTIONB3YS CXEMBI U Pa3IMYHbIe TaOIUIIbI, TpaUKH U JUArpaMMbl, KapThl
MOHSTUH U KJIACTEPbl, OCHOBHBIC HUJICH U TUIAH PELICHHS TOM WJIM MHOM MaTeMaTUYECKOU 3aa4u.

2. Cogep:xxanue Kypca

Auredpa

MopneaupoBaHue peajbHbIX CHTYalMii Ha si3bIKke ajareoppl. TabinyHoe u rpapudeckoe
MIpe/ICTaBIeHNE JaHHbBIX, [IJIaH U CXeMa, U3BJIeYeHHE HYKHON nHpopmanuu. U3MeHuYnBoCTh pu

n3Mmepenusx. Pemaromue npaBusia. 3aKOHOMEPHOCTH B U3MEHUMBBIX BEIMUYUHAX. BbrunciieHus u
npeoOpa3oBaHue BelnuunH. VMcecnenoBanre npocTeiiyux MaTeMaTH4ecKuX Moesnei.



IIpeoOpa3oBanus anredpanvecKux BoIpaeHH, peliecHe YPaBHEHH I, HEPABEHCTB M UX CHCTEM.

[TonsaTue ypaBHEeHHs U KOpHS ypaBHEHUS. [Ipedcmasnenue o pasHocuibHocmu ypasnenuil. Ooracmo
onpeoeneHus ypaeuerus (001acms 00ONYCMUMbBIX 3HAYUEHUL NEPEeMEeHHO).

KBanparusle ypaBHenus. Henonnble kBagpatHble ypaBHeHUS. JIUCKPUMHUHAHT KBaPaTHOTO YpaBHEHUSI.
dopmyna KOpHEH KBapaTHOTO ypaBHeHUs. Teopema Buema. Teopema, obpamuas meopeme Buema.
Pemenuie kBapaTHBIX YpaBHEHHI: UCIIONIb30BaHKUE (DOPMYIIBI JIsl HAXO0XKIEHUS KOPHEH, epaguueckut
Memoo peulenus, pasioxcenue Ha MHoJXcument, no0bop KopHell ¢ UCHOIb308aHueM meopemvl Buema.
Konuuecmeso xopmueti kéadpamnozo ypasrenus 6 3a8UcCumMocmu om e2o ouckpumuranma. buxeaopammuuie
VpasHeHus. Ypaenenus, c6ooumbie K TUHeHbIM U KéaopamHuim. Keaopamuule ypasnenus ¢
napamempom.

Pemenue npocreimux ApoOHO-IMHENHBIX YpaBHEHUN. Peutenie OpoOoHo-payuoHanibHbIX YPAGHEeHU.

Memoouwi pewienus ypasHeHul: Memoobl paGHOCUILHBIX NPeodPA308aHUL, MeMOo0 3aMeHbl NePeMEeHHOU,
epagpuueckutlt memod. Ucnonvzosanue c80UCms QyHKYUil npu peuleHul ypasHeHull.

IIpocmetiwue uppayuonanvHovle ypagrueHus 6uoa
n_
Vpaenenus éuoa x" = a. Ypaenenus 6 yenvix uucnax.

[TpeoOpazoBanue IPOOHO-TUHEHHBIX BBIPAKEHH: CII0)KEHNE, YMHOXKEHUE, JIeNICHHE. Aieebpauyeckas
opodwb. Cokpawenue ancebpaudeckux opobetl. Ilpusedenue aneebpauneckux opooeti k obujemy
3Hamenamento. Jlelcmaus ¢ aneeopauyeckumu OpooaMU: CLOAHCEHUE, BbIYUMAHUE, YMHOJCEHUe, OelleHuUe,
8036€0€eHUe 8 CMENEeHD.

Bripaxkenue ¢ nepeMeHHON. 3HaueHue BbIpakeHUs. [locTaHOBKA BBIpaYKEHUH BMECTO IEPEMEHHBIX.
ITonsATHE MppaLMOHAIILHOTO YKciia. PacriosHaBaHue UppallMOHAIbHBIX yncel. [IpuMepsl 10ka3aTesbCTB B
anredpe. /leficTBus ¢ UppallMOHANIBHBIMHU YHCIaMH: YMHOKEHUE, JIeJICHUE, BO3BEJICHHUE B CTEIICHb.
MHO0XECTBO IEHCTBUTEIBHBIX YHUCEIL.

Crernens ¢ HaTypaJIbHbIM IT1OKA3aTCJICM U €€ CBONCTBA. Hpe06pa30BaHH5{ BBIpa)KCHI/II\/'I, COJACPpKaInX
CTCIICHU C HATYPAJIbHBIM ITOKA3aTCJICM.

OpHowieH, MHOTOwWwIeH. J[eicTBUS ¢ OJHOWIEHAMH U MHOTOYJICHAMH (CJIOKEHHE, BEIUNTAHUE,
yYMHOX€eHHE). DOpMyIIbl COKPALIEHHOTO YMHOKEHUS: Pa3HOCTh KBaIpaToB, KBAapaT CyMMbI U Pa3HOCTH.
Pa3noxeHre MHOrouUsIeHa Ha MHOYKUTEIIN: BBIHECEHHE OOIIEr0 MHOXKHUTENS 32 CKOOKH, TPYIITUPOBKa,
npUMeHeHHe (GOopMyYIT COKPAILIEHHOT0 YMHOXKeHUs1. KBaipaTHBIN TpexuieH, pa3iokKeHne KBaApaTHOTO
TpexuieHa Ha MHOHTeNH. Teopema besy.

HepaBeHcTBa 1 cuCTEMBI HEPABEHCTB C OJJHOM NIEPEMEHHOM. PellieHne HepaBeHCTB U CUCTEM HEPABEHCTB
C OJTHOW MEPEMEHHOI: IMHENHBIX, KgaopamHuix. VI300pa’keHue perieHnsi HepaBeHCTB T CUCTEM
HEPABEHCTB Ha YHCIIOBOW MPSIMOMN. 3allUCh PELLIEHUS] HEPABEHCTB U CUCTEM HEPABEHCTB.

DyHKIHOHAIbHbIE 3ABUCHMOCTH BeIW4UH. I'padpukn pyHkuuii.

JlexapToBbI KOOPJIMHATHI HA TNIOCKOCTH. POPMUPOBAHUE MPECTABICHUN O METAPEIMETHOM OHITHH
«koopaAnHaTh». CriocoObl 3a1aHusl PYHKIMI: aHATMTHYECKU, rpadudeckuid, Tabnuunbli. I'padux
¢bynkun. [Ipumeps! GyHKIMMA, TOTy4aeMbIX B IPOLECCE UCCIIEIOBAHUS PAa3IMYHBIX pealbHbBIX
MIPOIIECCOB U pelIeHUs 3aau. 3HaueHne GyHKIUK B Touke. CBoMCTBa QyHKIIHIA: 007acTh ONpeaesieH s,
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MHOYKECTBO 3HAUCHHM, HYJIH, TPOMEXKYTKH 3HAKOTIOCTOSHCTBA, Y€THOCTH/HEUETHOCTD, TPOMEKYTKH
BO3pacTaHus U yObIBaHMs, HanOoJbIIee U HaUMeHbIllee 3HadeHus. VccnenoBanue pyHKINU 1o ee

rpaduKy.

CoiicTBa u rpaduk nuHEHHON QyHKIMU. YTII0BOM K03 duiment npsmoii. Pacionoxxenue rpaguka
JMHEHHOW (PYHKIIMU B 3aBUCUMOCTH OT €€ YIJI0BOro Kodd¢uirenta u cBo0oiHoro wieHa. Haxoxaenue
KO3 PHUIUEHTOB JIUHEHHON (YHKIIUH 110 3aJaHHBIM YCIIOBHSIM: MTPOX0XKICHHE MPSIMOI uepe3 ABE TOUKH C
3aJJaHHBIMHM KOOpAMHATaMH, IPOXOXKAECHUE MPSIMOM Yepe3 JaHHYIO TOUKY U NapajuleIbHON TaHHON
IIPSAIMOM.

CoiicTBa u rpaduk kBagpatuunoit Gpynkiuu (mapadona). [loctpoenue rpaduka KBaapaTHIHON PYHKIIUU
0 TOYKaM

[Toctpoenue u ureHne rpadukoB QYHKIUH, TOCTPOSCHUE U UCCIICIOBAaHUE MPOCTEHIIINX MATEMATHUECKUX
MOJIEIIEN.

I'eomeTpus

Bennuuna yria. ['panycnas mepa yria.

CaoiicTBa paBHOOEIPEHHOIO TpeyroyibHUKA. BHemHuil yroa tpeyroiparuka. Cymma yriioB TpeyroJibHUKa
I'eomerpuueckas purypa. Buyrpennss, BHemHss 00nact GUrypsl, rpaHuna. JInauu u o0acT Ha
I1ockocTu. Beinykias u HeBbinykiias purypsl. Ilnockas u Hemnockas ¢urypsl. [loHsTue BeTn4YuHBI.
Jinuna. IsmMepenue miHbl. EIUHALBI N3MEPEHHUS] ITTUHBL

Brinenenue cBoiicTB 00beKkTOB. @OPMUPOBAHUE MTPEICTABICHUIA O METAPEIMETHOM MOHATHH «(DUTYPay.
Touka, oTpe3ok, mpsiMasi, JIy4, JJOMaHasi, INIOCKOCTh, YToJl, OUCCeKTpuca yria 1 ee CBOMCTBa, BU/IbI YTJIOB,
MHOT'OYTOJIbHUKH, OKPY?KHOCTb M KPYT.

OceBas cummeTpust reomeTpudeckux Guryp. LieHTpanbHas ciMMETpUs T€OMETPUUYECKUX QUTYD.
[Tnomanu. @opMyiibl IIOLMAAN TPEYTOJIbHUKA, [IApAUIEIOPaMMa U €ro YaCTHBIX BUIOB, TPAICIUH,
¢dopmyna ['epona, popMyiia IIOMIAIN BBITYKIOTO YETHIPEXYTOIbHUKA, (POPMYJIIbI JUTMHBI OKPY>KHOCTH U
IIJIOIAU Kpyra

[Tnomanu. @opMyiibl IUIOLMAAN TPEYTOJIbHUKA, [IApaJUIEIOPaMMa U €ro YaCTHBIX BUIOB, TPAICIUH,
(bopMyIia IIIOIIAIU BEITYKIJIOTO YEThIPEXYTOIbHUKA, (OPMYJIbI JUIMHBI OKPYKHOCTH U IUIOLIAIN KpyTa.
[Inomans MpaBUIBLHOIO MHOTOYTOJIbHUKA.

Teopema IIudaropa. TpuronomeTpruyeckue COOTHOIIEHUS B IPSMOYTOJIbHOM TPEYTOJIbHUKE.

Tpuronomerpuueckre GyHKIUH yria.
TeopeTnueckue aceKThbl, TEOPEMBI, aKCHOMBI, OTIpeAeTIeHUS, POPMYJIbL, JIEMMBI.

3. TpeGoBaHMsi K YPOBHIO NOATOTOBKH YYALIUXCSH
Auredpa
Buinycknux nayuumcs:

e IIOHMMAaTh OCOOCHHOCTHU HeCHTHqHOﬁ CHUCTEMBI CUHCIICHH A,
e OIICPUPOBATH MMOHATHUAMU, CBA3AHHBIMU C JCITUMOCTBIO HATYPAJIBbHBIX YHUCCII;
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e BBIPAXXaTh YMCJIa B OKBUBAICHTHBIX (hopMax, BbIOMpasi Hanbosee NOAXOAAIIYI0 B 3aBUCIMOCTH OT
KOHKPETHOW CUTYAIINU;

e CPaBHUBATH U YIOPSAAOYUBATL PallMOHATIBHBIE YUCIIA,

e BBINOJIHATH BHIYUCIICHUS C PAllMOHATbHBIMU YHCIIAMH, COUETasi yCTHBIE U MTUCbMEHHBIEC TPUEMBI
BBIYMCIICHUM, IPUMEHEHUE KAIBKYJISATOPA;

e HCIOJB30BATh MOHATHUS U YMEHHUS, CBSI3aHHBIE C MPONOPIIMOHATBHOCTHIO BEJIMYKH, IPOIICHTAMH, B
XO0J€ PCIICHUA MAaTCMATUYCCKUX 3alad U 3aJa4 U3 CMCKHBIX IPCAMCETOB, BBIIIOJIHATL HCCIIOKHBIC
MIPAKTUYECKHE PACUETHI.

° HCIIOJIb30BAaTh HAYAJIbHBIC ITPEACTABJICHHUA O MHOKCCTBC I[GﬁCTBHTGHBHBIX YUCCII,

e OIEPUPOBATH MOHSATUEM KBAJAPATHOTO KOPHS, IPUMEHSTh €r0 B BHIYMCICHUSX.

e  ONEPUPOBATH MOHATUSIMHU «TOXKIECTBOY, «TOXKIECCTBEHHOE MTPeoOpa30BaHKey, peIllaTh 3a/1a4u,
coJiepskarire OyKkBeHHbIE JaHHBIE; pad0TaTh ¢ hopMyliaMu;

° BBITIOJIHATH Hp606pa3OBaHI/I$I Bblpa)KeHI/IfI, COACPpKAMUX CTCIICHU C LCIIBIMU ITOKA3aTCIIsIMU 1
KBaJIpaTHbIE KOPHU;

° BBITIOJIHATH TOXKIACCTBCHHBIC HpGOGp%OBaHI/IH panuoOHaJIbHbIX BLIpa)KeHI/Iﬁ Ha OCHOBC IIpaBUJI
JEHCTBHUI HaJl MHOTOWICHAMH U alreOpandyeckKuMu Jpo0siMu;

° BBIITOJIHATD Pa3JIOKCHUEC MHOT'OYJICHOB HA MHOKHUTCIIN.

e pemiaTh OCHOBHBIE BU/IBI PAllMOHAIBHBIX YPAaBHEHUN C OJHON IIEPEMEHHOM, CUCTEMBI IBYX
YPaBHEHUH C JBYMS IEPEMEHHBIMU;

e TOHUMATh YPaBHEHHE KaK BRKHEUIIYIO MATEMaTUYECKYIO MOJEIb AJIsl OMMCAHUS U U3YUEHUs
Pa3HOOOPA3HBIX PEANTBHBIX CUTYAIUH, pelIaTh TEKCTOBBIC 3a/1a4H aNTreOpandecKuM METOJIOM;

e MPUMEHSATH TpaduvecKue NpeACTaBICHUS A UCCIEAOBaHUS YPaBHEHUHN, UCCIEA0BAHUS U
pELIEHHS CUCTEM YPABHEHUM C IByMsI IEPEMEHHBIMMU.

e TMOHUMATh U IPUMEHITH TEPMUHOJIOTHIO U CHMBOJIUKY, CBSI3aHHBIE C OTHOILIEHUEM HEPaBEHCTBA,
CBOMCTBA YHCIOBBIX HCPABCHCTB,

e pemiaTh JUHEHHbIC HEPABEHCTBA C OJHON MEPEMEHHOMN U UX CHUCTEMBI; pellaTh KBaJpaTHbIC
HEPaBEHCTBA C OMOPOii Ha rpaduIecKue NPeACTaBICHHUS.

e TOHUMATh M UCIIOJIb30BATh (DYHKIIMOHAIBHBIC TOHITHS U S3bIK (TEPMUHBI, CHMBOJIUYECKUE
0003HaueHus ),

e  CTpOUTH IpauKu dIEMEHTAPHBIX (YHKIIHI; HCCIET0BATh CBOMCTBA YUCIOBBIX (DYHKIIUN Ha
OCHOBE M3yY€HUs OBEICHUS UX TPapUKOB;

e TMOHUMATh PYHKIIMIO KaK BOKHEHIIIYI0 MAaTEMaTUYECKYIO MOJIENb JIJIsl OMMCAHUS MPOIIECCOB U
SIBIIGHUN OKPY>KaIOILIEro MUpPa, IPUMEHSTh (DYHKIMOHAIBHBIN S3BIK JIJIs1 OMUCAHUS U
WCCIIETOBAHMS 3aBUCUMOCTEN MEXy PU3NISCKUMU BEIUUYUHAMH.

I'eomerpus
Buinycknux nayuumcs:

e pacro3HaBaTh Ha YEPTEKAX, PUCYHKAX, MOJICTISIX U B OKPY)KAIOIIEM MUPE TUIOCKUE U
MIPOCTPAHCTBEHHBIE T€OMETPUUYECKHE (DUTYPBI;

e pacro3HaBaTh Pa3BEPTKHU KyOa, MPSIMOYTOIBHOTO TTapaIeseluIie a, TPaBUIBbHON MTUPaMUIbI,
HWINHAPA U KOHYCAa;

e  CTPOWTH Pa3BEPTKHU KyOa M MPSIMOYTOIBHOTO MapaJuIeIIenIeIa;

e ONpEAEesATH MO JMHEHHBIM pa3zMepaM pa3BEPTKU (GUTYPHI TMHEHHBIE pa3Mepbl caMoil (GUTYphI U
Hao000poT;

e BBIUUCIATH 00BEM MPSIMOYTOJIILHOTO Mapajuiesenunesa.

e TOJIB30BATHCS S3BIKOM T€OMETPHH ISl OTIMCAHHS IPEMETOB OKPYKAIOIIETO MUPa U UX
B3aMMHOTO PACIIONIOKEHHS;

e pacro3HaBaTh U M300pakaTh Ha YEPTEKAX U PUCYHKAX TeOMETpUIecKre QUTYpPHI U UX
KOH(UTypaluu;



HaXOJUTh 3HAYCHUS JJIUH JIMHEWHBIX JIEMEHTOB (PUTYp U X OTHOIICHHUS, TPAIYCHYIO MEPY YIJIOB
ot 0° mo 180°, mpumeHsis onpeeNeHus, CBOMCTBA U TPU3HAKU (QUTYP U MX FJIEMEHTOB,
oTHOIICHUS (Uryp (paBEHCTBO, M0100HME, CAMMETPHH, TIOBOPOT, MAPAILICIBHBIN MEPEHOC);
OTIEpUPOBAThH C HAYAIBHBIMU MOHATUSMU TPUTOHOMETPUH U BBIIOJIHATDH JIEMEHTapHbIE Ollepaluu

Ha/1 QYHKIHUSIMHU yTIIOB;

pelaTh 3a/laur Ha JOKa3aTelbCTBO, ONMMUPAsICh HA U3yYEHHbIE CBOWCTBA (PUIYyp U OTHOILEHHH
MEXKy HUMH U IIPUMEHSIS U3Y4EHHBIE METOBI JOKA3aTeIIbCTB;
pelaTh HECJIOXKHBIC 3aa41 Ha IIOCTPOCHUE, IPUMEHSIS] OCHOBHBIE AJITOPUTMBI IIOCTPOEHUS €
IIOMOILBIO IUPKYJIA U JIMHEUKU;

pelarh IpoCTeNINe INTAHUMETPUYECKHE 3aJa4H B IIPOCTPAHCTBE.

HCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JUIMH, IIJIOIAAEH U YIVIOB IIPU PEILICHUH 3a1a4 Ha
HaXO0XACHUE JJINHBI OTPe3Ka, JJIMHBI OKPY>KHOCTH, JUIMHBI 1yTH OKPYKHOCTH, I'PalyCHON MEPBI

yria;

BBIYUCIIATH INIOAAN TPEYT'OJIbHUKOB, IPAMOYT'OJIBHUKOB, ITapalICIOrpaMmMoOB, Tpaneunﬁ, Kpyros

U CEKTOPOB;

BBIUUCIIATE JJIMHY OKPY’KHOCTHU, JJIMHY AYI'U OKPY>KHOCTH,

BBIUUCIIATH JJTMHBI IMTHEWHBIX 3JIEMEHTOB (DUTYP M MIX YTJIBI, UCTIONB3YS (POPMYIIBI JUTHHEI

OKPY>KHOCTH U JUIMHBI IYTU OKPYXKHOCTH, (POpMYyJIbl IUIOIAAEH GUryp;
peraTh 3a/1a4M Ha JOKa3aTelIbCTBO C UCTIONB30BaHUEM (DOPMYIT IITMHBI OKPYKHOCTH U JITTHHBI
IYTH OKPY>KHOCTH, (popMyJ1 TuIommaaen puryp;

pelaTh NpakTUUYECKHUE 3a/1a4M, CBA3aHHbIE C HAXO0KIEHUEM I€OMETPUUECKUX BETUUNH
(ucnosnp3yst MpH HEOOXOAUMOCTH CIIPAaBOYHHUKH U TEXHUUECKUE CPEJICTBA).

BBIUUCIIATH IJIMHY OTpe3Ka 110 KOOPAMHATAM €r0 KOHIIOB; BHIYUCISATh KOOPIUHATHI CEPEIUHBI

OTPEC3Ka,

HCIIOJIB30BaTh KOOPAUHATHBIA METO JUUISl U3Y4YEHUS CBOMCTB IIPSIMBIX U OKPY’KHOCTEH.

4. TemaTHuyeckoe NJAHUPOBaHUE Kypca

Ne Tema 3aHsATHSA OcHOBHBIEC BU/IBI 1eATEIbHOCTH YYALIMXCH Koa-Bo
(Ne 3amanus B KUM) 4acoB
1 | MogenupoBaHue peaabHbIX BbInonHAIOT BEIYUCICHUS U TPeoOpa3oBaHusl, 7
CUTYyallUi Ha A3bIKE aJIreOpbl . | OCYLIECTBISIOT MPAKTHUECKUE PACUEThl, CTPOST U
Pemenuie TeKCTOBBIX 3aau. HCCIIEYIOT MaTEMaTUYECKUE MOJIENIN, UCTIOIb3YIOT
pUOOpETEHHbIE 3HAHUS U YMEHMSI B TPAKTUYECKOM
JeSITeIbHOCTH
2 | Yucnosbie u OyKBEHHBIE BoinonHsoT npeodpa3oBanus anredpanyeckux 3
BBIPAKECHUS BBIpQ)KEHUH, HAXOAST 3HaUeHUs! OYKBEHHBIX BBIPAKEHUH,
OCYILIECTBIISISI HEOOXOUMbIE TIOJICTAHOBKHU
3 | YpaBHEHUs U HEPABEHCTBA PemaroT inHElHBIE U KBapPATHBIE YPABHEHUSI C OTHOM 4
IIEPEMEHHOM, HEPABEHCTBA C OJTHOM IEPEMEHHOMN U UX
CHUCTEMBI
4 | dyHKIMK U TpaUKH CTposT 1 YUTaAIOT rpadUKK pa3InIHbIN QYyHKIHIA, 4
YUTAIOT rpa@uKu GYHKIIHHI, OMMCHIBAIOT C TIOMOIIIbIO
(GyHKIMN pa3TuyHble 3aBUCMOCTH MEX/y BEIUYMHAMH,
MHTEPIPETUPYIOT rpadUKu 3aBUCHUMOCTEN
5 | 'eomerpuueckue Guryps BrinonHseT 1eicTBUs ¢ TeOMETpUYECKUMHU (QUTYypamH, 3
pa3IMyYaloT UX B3aUMHOE IOJIOKEHHE, PEIIAOT




TUTAaHUMCTPUYCCKUC 3a/1a41 Ha HAXOKACHHNC
TCOMETPHUICCKUX BCININH

[Inomane MHOrOyrojabHUKa

Pacrno3naror reomeTpudeckue GUTryphl Ha IMIOCKOCTH,
pelIaoT JIaHUMETPUYECKHE 33/1a4U Ha HAXOKICHHE
F€OMETPUUYECKUX BEJIMYUH (TUIOMIA/ICH ), OCYIIECTBISIOT
pacueTsl 1o Gpopmyiam

I/I3MepeHI/I${ M BBIYMCJIICHUS

OnpenensitoT KOOPAUHATHI TOUKH IJIOCKOCTH, IPOBOJISAT
OTepalvy HaJl BEKTOPAMU, BBIYUCIISIIOT JUIMHY U
KOOpPJUHATHI BEKTOPA, YIOJl MEXKY BEKTOPaMH, CUHYC,
KOCHHYC U TaHI'€HC yIJla

TCOpeTI/I‘IGCKI/IC ACIICKTHI

[IpoBonAT nOKa3aTENbHBIE PACCYXKIEHHS, OLIEHUBAIOT
JIOTMYECKYIO IPABUIIBHOCTD PACCYKIEHHUH, PACIIO3HAIOT
OLIMOOYHBIE 3aKITHOUYEHUS

[ToBTOpEeHME M 000OIIEHNE
3HaHUHU

Hroro

Pacrio3Harot u pemaroT TeKCTOBbIE 3314l Ha
paBHOMEPHOE JBUKEHHE, JBUKEHUE 10 BOJIE, CPEIHIOO
CKOpPOCTbh, CyXO€ BEIIECTBO, COBMECTHYIO paboTy,
JBUKEHHE MTPOTSKEHHBIX TE.

Ctpodr u untaroT rpaduKy pa3audHbli QYHKINH,
YUTAIOT TpaduKy QYHKIHHA, OMMCHIBAIOT C MOMOIIBIO
GyHKIUH pa3nuyHble 3aBUCUMOCTH MEX/1y BEIMYMHAMH,
MHTEPIPETUPYIOT TpapUKH 3aBUCHIMOCTEH

PemaroT nuHeliHbIe U KBapaTHbBIE YPABHEHUS C OJTHOM
IEPEMEHHOM, HEPABEHCTBA C OJHOM MEPEMEHHOMN U UX
CUCTEMBbI
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