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Kypc matemaTuku B 9 Kjacce COCTOUT U3 IBYX MOJYJIEH «anredpa» U «reoMeTpusi»
JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPeAMeTHbIE Pe3yJIbTAThl 0CBOCHHS COJIeP:KaHus Kypca ajaredpbl

N3yuenune anreOpsl 110 TaHHOHN MPOrpaMMe CIIOCOOCTBYET (DOPMUPOBAHHIO Y YUAIIUXCS TUMIHOCTHBIX, METAITPEIMETHBIX U
IIPEIMETHBIX PE3yIbTaTOB O0yUCHHS, COOTBETCTBYIOIIHMX TpeOOBaHMAM DeepaabHOro rocy1apCTBEHHOTO 00pa30BaTeIbHOTO
CTaHJapTa OCHOBHOTO 00111er0 00pa3oBaHus.

JIM4HOCTHBIE pe3yabTaThl, C yUeTOM pabodeil mporpaMMbl BOCITUTAHUS:
1.I'paxxgancKoro BOCIIUTAHUS

-(popMHUpOBaHUE AKTUBHOW IPpaKAaHCKOW MO3UIUH, IPAKAAHCKON OTBETCTBEHHOCTH, OCHOBAHHOM Ha TpaJMLIMOHHBIX
KYJIbTYPHBIX, [yXOBHBIX U HPABCTBEHHBIX LICHHOCTAX POCCUMCKOTO OOIIECTBA;

2.ITaTprOTUYECKOTO BOCIIUTAHUS

-1IIEHHOCTHOT'O OTHOILIEHUSI K OT€YECTBEHHOMY KYJIbTYPHOMY, HCTOPHUYECKOMY U HAyYHOMY HACJIEUI0, TOHUMaHUs 3HaYCHHUSI
MaTeMaTHYeCKON HayKH B )KU3HU COBPEMEHHOTO 00IeCTBa, CHIOCOOHOCTH BIAJAETh JOCTOBEPHOM MH(pOpMAIMEH 0 mepeaoBbIX
JOCTUKEHUSIX U OTKPBITUAX MUPOBOM U OT€UECTBEHHON MaTEeMaTHKH, 3aMHTEPECOBAHHOCTH B HAYUHBIX 3HAHUAX 00 YCTPONCTBE
MUpa 1 O0IIeCTBa;

3.JlyXOBHO-HPaBCTBEHHOTO BOCIIUTAHUS
-TIPEJICTABJICHUS O COIMATLHBIX HOPMAaX U MPABIIIAX MEAKIIMYHOCTHBIX OTHOIIEHUH B KOJUIEKTHUBE, TOTOBHOCTH K pa3HOOOPA3HOM

COBMECTHOM J1eATEIbHOCTH MPH BHIMOJIHEHUN yU4eOHBIX, TO3HABATENIbHBIX 3a/1a4, BHITOJHEHUH 3KCIIEPUMEHTOB, CO31aHUN
y4eOHBIX MPOEKTOB,



-CTPEMJICHHUS K B3aUMOIIOHUMAHUIO U B3aMMOIIOMOIIY B IPOLECCE 3TOM yueOHOM 1eATEeNbHOCTH; TOTOBHOCTH OLICHUBATh CBOE
MIOBEJICHUE U MOCTYIIKH CBOMX TOBApHUILEH C MO3ULUU HPAaBCTBEHHBIX U MPABOBBIX HOPM C YYETOM OCO3HAHUS MOCIEACTBUN
MTOCTYTIKOB;

5.®u3nuecKoro BOCIUTAaHUA, (OPMUPOBAHUS KYJIbTYPbl 370POBbS U SMOIMOHAIBHOTO OJIaronoyqyus

-0CO3HaHMA NCHHOCTH JKU3HHU, OTBCTCTBCHHOI'O OTHOIICHHA K CBOCMY 310POBbIO, YCTAHOBKH Ha 3IIOpOBLIﬁ 06p33 KN3HU,
OCO3HaHUuA HOCJ'IGI[CTBI/If/i " HCTIPpUATHUSA

BPEIHBIX TPUBBIUEK, HEOOXOAMMOCTH COOJIIOICHHS TPABHIT 0€30MACHOCTH B OBITY U peabHOM KU3HH,
6. Tpy1oBOro BocuTanus

-KOMMYHHKATUBHON KOMITIETEHTHOCTH B OOIIIECTBEHHO MOJIE3HOM, Y4eOHO- HUCCIE0BATEIbCKOM, TBOPUECKOM U IPYTUX BUAAX
JeSTEeIbHOCTH; UHTEpECa K MPAKTUUECKOMY U3YUYECHHIO TpodeccHil u Tpyna pa3TuyHOro pojia, B TOM YHCIe HA OCHOBE
MIPUMEHEHUS TTPEMETHBIX 3HaHUI, OCO3HAHHOTO BHIOOpA MHANBUIYATBHON TPACKTOPUU MIPOIOHKEHUSI 00pa30BaHUs C YUETOM
JUYHOCTHBIX MHTEPECOB M CIIOCOOHOCTHU K MPEAMETY, 00IIECTBEHHBIX HHTEPECOB U TOTPEOHOCTENH;

7. 9KOJIOTUYECKOTO BOCITUTAHUSA

-3KOJIOTHYECKH 1I€I€CO00Pa3HOr0 OTHOIIESHUSI K TIPUPOJIe Kak HCTOUYHUKY JKH3HM Ha 3emiie, OCHOBE €€ CYyIleCTBOBaHMS,
MMOHMMAaHUS IIEHHOCTU 3[J0POBOT0 U 0€30MacHOTro 00pa3a *KU3HU, OTBETCTBEHHOTO OTHOIIICHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 37I0pPOBbIO, OCO3HAHMS IIEHHOCTH COOJTIOICHHUS MpaBuil 0€30MaCHOTO MOBEACHUS TIPU paboTe ¢ BEIIeCTBAMH, a
TaKX€ B CUTYyalHUsIX, YTPOKAIOMINX 3J0POBbIO U KU3HU JIIOJEH;

-CIIOCOOHOCTH IPUMEHATH 3HAHUSA, TIOJy4yaeMble MTPU U3YUCHHUH MTPEAMETA, IS PeLICHH 33/1a4, CBSI3aHHBIX C OKpY Karole
MPUPOJIHOM CpeioH, MOBBIIIEHUSI YPOBHS 3KOJOTUYECKON KYJIbTYpPbl, 0OCO3HAHUS II100aJIbHOTO XapaKTepa SKOJIOTMUECKUX
npo0JIeM U MyTel UX PelIeHuUs MOCPEICTBOM METOI0B MPEIMETA;

-OKOJIOTHICCKOT'O MBIIIUJICHUA, YMCHUS PYKOBOACTBOBATHLCA UM B HOBHaBaTeHBHOﬁ, KOMMYHHKaTHBHOﬁ n COHH&HBHOﬁ IMPAaKTHKC



8.LleHHOCTEN HAyYHOIO MO3HAHUS

-MHUPOBO33PEHUYECKUX NPEACTABICHUN COOTBETCTBYIOLIMX COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U COCTABIIAIOLIMX OCHOBY IS
MOHMMAHUA CYIIIHOCTH Hay4YHON KapTUHBI MUPA; MPEACTABICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHSI IPUPOIHI,
B3aMMOCBS35X Y€JI0BEKa C IIPUPOJHOMN CPENOU, O PO IIPEAMETA B IO3HAHUU ITUX 3aKOHOMEPHOCTEN;

-TI03HAaBaTEIHHBIX MOTHBOB, HAPABJICHHBIX HA MOJTYYEHUE HOBBIX 3HAHUM IO MPEIMETY, HEOOXOIUMBIX JIJIsi OOBICHEHHUS
Ha0JII0AaeMbIX TIPOLIECCOB U SIBJICHUM;

-[I03HABaTENbHOW M HMH(POPMALMOHHOMN KYJIBTYPBhI, B TOM YHCJIE€ HABBIKOB CAMOCTOSTEIbHON paOOThI ¢ yU€OHBIMU TEKCTAMU,
CIIPAaBOYHOM JIUTEPATYpPOH, TOCTYITHBIMUA TEXHUYECKUMU CPeICTBAMU MH(POPMALIMOHHBIX TEXHOJIOTHI; HHTEpPECa K OOYUEHHUIO U
MO3HAHUIO, TIOO03HATETLHOCTH, TOTOBHOCTH M CIOCOOHOCTH K CaMO0O0OpPa30BaHUIO, UCCIEA0BATEILCKON NEATETbHOCTH, K
OCO3HAaHHOMY BbIOOpPY HANPaBICHHOCTU U YPOBHS 00y4€HHUS B JaJIbHEUIIEM.

B pamkax peanuzaiuu 6510ka «1IkoabHBIN YpOK» pabouei MporpaMMbl BOCIIUTAHUS peaiu3aliys BOCIUTATEILHOTO MOTeHIAA
YpOKa MPEAINOIIAraeT CIEayIOIee:

— YCTaHOBJICHUE JOBEPUTEIbHBIX OTHOIICHUN MEXKIY YUUTEJIEM U €r0 YYeHUKAMHU, CIOCOOCTBYIOIIUX TTO3UTUBHOMY
BOCIIPUATHIO 00YHAIOIIMMHUCS TPEOOBAHUI YUUTENSI, MPUBICUEHUIO UX BHUMAHUA K 00CyK/1aeMOi Ha ypoKe H(popmanuu,
AKTUBU3ALMU UX ITI03HABATEIILHOU AEATEIbHOCTH;

— moOyXIeHre 00yJaromuxcsi COOJII0IaTh HAa YPOKE OOIIECTIPUHSATEIE HOPMBI MIOBEICHUS, TIPaBUiIa OOIIIEHUS CO CTAPIITNMHU
(yuuTenssMu) U CBEpCTHUKAMHU (OJHOKIACCHUKAMH ), TPUHIIUIIBI yU€OHOU TUCIMIUIMHBI K CAMOOPTaHU3alluH;

— MIpUBJICYEHNE BHUMAHUS 00yYaromMXCs K IIEHHOCTHOMY acCIleKTy U3y4aeMbIX Ha YPOKax sSIBJICHUH, OpraHu3alus ux paboTsl ¢
MoJIy4yaeMoi Ha YPOKE COIMAIbHO 3HAUMMOM HH(OpMaLUe — MHUITMUPOBAHUE €€ 00CYKICHUS, BBICKA3bIBAHUS YUAIIUMUCS
cOOCTBEHHOTO MHEHHS TI0 €€ TTOBO/IY, BEIPAOOTKU CBOETO K HEW OTHOIIICHHUS,



— IpUMEHEHHE Ha YPOKE UHTEPAKTUBHBIX (POPM pabOThI, CTUMYIUPYIOIIUX MO3HABATEIbHYIO MOTUBALIUIO O0YYaIOIINXCS:
JTUCKYCCUH, TAIOIINX BO3MOXKHOCTh IPUOOPECTH ONBIT BEICHHSI KOHCTPYKTUBHOTO JIMAJIOra, TPYNIOBOM pabOoThI Wik paboOThI B
napax, KOTOpbI€ y4aT KOMaHHOU paboTe U B3aMMOJCHCTBHIO IPYT C IPYTOM;

— BKJIIOYEHHE B YPOK UTPOBBIX MPOLEAYP - FeMEp-TeXHOJIOTUM (KBECThI, HHTEPAKTUBHBIE 3aJJaHUsl, CKaHEep (PEHTI€H) METO/IUKY,
Oatnduia, KOHTP - CTPaWK | JIp.), KOTOPhIE TOMOTAIOT MOAIEPKaTh MOTHBAITUIO 00YJAIONTUXCS K TIOJIYICHUIO 3HAHUM,
HaJIa)KUBAHUIO MO3UTUBHBIX MEKJIMYHOCTHBIX OTHOIIIEHUH, TOMOTAIOT YCTAaHOBJIEHHUIO T00POXKEIaTeIbHOU aTMoc(ephl uepes
YPOKH U BHEKJIACCHBIE MEPOIIPUATHS,

— MTHULIMMPOBAHUE U MOJJIEPHKKA UCCIIE0BATENBCKOM I€ATEIbHOCTH O0yUaIOUMXCs B paMKax peanu3alii UMUA UHAUBUIYaJIbHBIX
Y TPYIIOBBIX UCCIIEOBATENBCKUX MPOEKTOB, YTO AACT 00yUYarOIMMCSl BO3MOKHOCTb IPUOOPECTU HABBIK CAMOCTOSITEIEHOTO
pEIIEHUsI TEOPETUUECKOM MPOOIeMbl, HABBIK T€HEPUPOBAHUS U 0QOPMIICHHSI COOCTBEHHBIX UM, HABBIK YBAXKUTEIBHOTO
OTHOLIEHUS K YYKUM UJesIM, 0QOPMIIEHHBIM B pa00OTax IPYrux UCCIEI0BATENEH, HABBIK ITyOJIMYHOTO BBICTYILJICHUS MIEPEN
ayIUTOPUEN, apI'yMEHTUPOBAHUS U OTCTAMBAHUS CBOEH TOUKHU 3PEHUS.

JINYHOCTHBIE PE3YyJIbTATHI:

l)BociuTaHue pOCCUNCKON TPaXJaHCKOW HICHTUYHOCTH: TaTPUOTH3MA, YBaKeHUSI K OTeUeCcTBY, OCO3HAHME BKJIaJa
OTEYECTBEHHBIX YUEHBIX B PA3BUTUE MUPOBOW HAYKH;

2)OTBETCTBEHHOE OTHOILIEHNE K YYEHHUIO, TOTOBHOCTh M CIIOCOOHOCTh 00YYaIOLIMXCsl K CAMOPA3BUTHIO M CAaMOOOPa30BaHUIO Ha
OCHOBE MOTHBAIIMHU K O0YUCHHIO U MTO3HAHUIO;

3)oco3HaHHBIN BRIOOP U MOCTPOSHUE JATbHEHINCH NHINBUTYAIbHONW TPACKTOPUH 00pa30BaHus Ha 0a3e OPUCHTUPOBKU B MHUPE
npodeccuii 1 mpodecCuoHaIbHBIX MPEANOYTEHUN ¢ YUETOM YCTOMYUBBIX MTO3HABATEILHBIX MHTEPECOB, a TAKYKE HA OCHOBE
(dhopMHUpOBaHUS YBAKUTEIHLHOTO OTHOIIEHUS K TPY/Y, PA3BUTHE OIBITA YYACTHUS B COIUATBLHO 3HAUUMOM TPY/IE;

4)yMeHH€e KOHTPOJIUPOBATh MPOLECC M pe3yabTaT Y4eOHOW M MAaTEMaTUYECKOH AESTeNIbHOCTH;

S)KpI/ITI/I‘lHOCTB MBINUVICHUA, MHUIIUATHBA, HAXOJYUBOCTh, AKTUBHOCTD ITPH PCIICHHUHY MATCMAaTUYCCKHUX 3a1a4.



MeranpeaMeTHbIE PE3yJIbTATHI:

1)ymeHre caMOCTOSITENTEHO ONPEACIISITh IS CBOET0 00YUYEHUs, CTAaBUTh U (DOPMYITHUPOBATh IJIsi ce0s1 HOBBIC 3a/1a4H B yuéoe,
pa3BUBAaTh MOTHBBI U MHTEPECHI CBOCH MMO3HABATEIHLHON ACSITEITLHOCTH;

2)yMeHHUE COOTHOCUTH CBOM JICUCTBUS C TNIAHUPYEMBIMH pE3yJIbTaTaMH, OCYIIECTBIISITH KOHTPOJIb CBOCH J1€ATETbHOCTH B
Ipoliecce JOCTIKEHUSI pe3yJIbTaTa, ONPEeISITh CIIOCOOBI JSHCTBUI B paMKax MPEIJIOKEHHBIX YCIOBUHN U TpeOOBaHUH,
KOPPEKTUPOBATh CBOM AECHUCTBUSA B COOTBETCTBUM C U3MEHSIIOLICHCS CUTyallue;

3)YMCHI/I€ OIIPCACIIATh ITIOHATHUA, CO31aBaTh O606HICHI/I$I, YCTaHaBJIMBATb aHAJIOT'UH, KJ'IaCCI/I(l)I/IL[I/IpOBaTB, CaMOCTOATCIIBHO
BBI6I/IpaTI> OCHOBAHHU:A U KPUTCPUH OJIA KJ'IaCCI/I(l)I/IKaI_[I/II/I;

4)YMGHI/I€ YCTaHaBJIMBATh IPUINHHO-CIICACTBCHHBIC CBA3H, CTPOUTD JIOTHYCCKOC PACCYKACHNC, YMO3AKIIOYCHHUC (I/IH-
AYKTUBHOC, ACAYKTHBHOC U 110 aHaJ'IOFI/II/I) Hu JCJdaThb BBIBOJIBI,

5)pa3BuTHE KOMIIETEHTHOCTH B 00JIaCTH UCIIOJIH30BAHUS UH- (DOPMAIITMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

6)nepBOHAYAIbHBIC MPEJICTABICHUS 00 UACSIX U O METOJIaX MaTEMAaTUKU KaKk 00 YHUBEPCAJIbHOM SI3bIKE€ HAYKH U TEXHUKH, O
CpEelICTBE MOJECIUPOBAHUS SIBICHHUI U MPOLIECCOB;

7)ymMeHune BUJIeTh MaTEMaTUYECKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHOM CUTYallUH B IPYTUX JTUCHUIIINHAX, B OKpYKaroIeh
KU3HU,

8)yMeHHEe HAXOAUTh B PA3IMUHBIX UCTOYHUKAX UHPOPMALINIO, HEOOXOIUMYIO ISl pEICHUsI MaTEMaTUYECKUX 3aJ1ay, U
NPEJICTaBIATh €€ B MOHATHON (popMe, IPUHUMATDH PEIICHUE B YCIOBHIX HEMOTHON MM W30BITOYHON, TOYHON WK
BEPOSITHOCTHOM MH(OpMAIINK;

9)ymMeHune noHMMAaTh ¥ UCIOJIb30BaTh MAaTEMAaTUUYECKUE CPEJICTBA HAMISAHOCTHU (TpaduKu, TaOIUIbl, CXEMBI U JIp.) IJIS
WJUTFOCTPALIMH, MHTEPIPETALNH, apTYMEHTALNN;



10)ymeHue BbIABUTATh TUIIOTE3bI IPU PELIEHUH 3a/1a4d, HOHUMATh HEOOXOAUMOCTb X ITPOBEPKU;

1 1)noHMMaHue CyIHOCTH AJTOPUTMUYECKUX MPEINUCAHUNA U YMEHHUE IEUCTBOBATh B COOTBETCTBUHM C MPEIIOKEHHBIM
AJITOPUTMOM.

[IpenmMeTHbIe pe3yabTaTHhI:
l)oco3HaHue 3HaUYECHNA MATEMATHKU JJI TIOBCETHEBHOM KU3HU YEJIOBEKA;

2)peacTaBiIeHUE O MAaTEMATHYECKON HayKe Kak chepe MaTeMaTUYEeCKOM A TeNbHOCTH, 00 ATanax e€ pa3BUTHs, O €&
3HAYMMOCTH IS Pa3BUTHUSA LIMBWIN3ALINY;

3)pa3BuTHe YMEHUI paboTaTh ¢ yueOHBIM MaTEMAaTHYECKUM TEKCTOM (aHAIM3UPOBATh, U3BJIEKATh HEOOXOIUMYIO UH-
dbopmartiio), TO4HO W TPAMOTHO BBIPAKATh CBOM MBICIIM C IPUMEHEHUEM MAaTEMAaTUYECKON TEPMUHOJIOTUH U CUMBOJIUKH,
MPOBOAUTH KJIacCU(UKAIUU, TOTUUECKHE 000CHOBAHUS;

4)BnageHue 6a30BbIM MOHATHIHBIM alapaToM [0 OCHOBHBIM pa3JiejiaM COACpKaHMUs;
5)cucreMatnyeckue 3HaHUS O (PYHKIMSAX U UX CBOMCTBAX;

6)HpaKTI/I‘l€CKI/I 3HAYUMBIC MATEMATHYCCKHUC YMCHUA N HABBIKHU, UX IIPUMCHCHHEC K PCHICHHUIO MAaTCMATUYCCKHUX 1
HCMATCMATUYCCKUX 3alda4, IIPCAIIOJararomee YMCHUA:

*BBITIOJIHATH BBIYUCIICHUS C IEICTBUTEIbHBIMU YUCIIAMU;
*pelIaTh YpaBHEHHUsI, HEPABEHCTBA, CUCTEMBI YPABHEHU U HEPABEHCTB;

spemiaTh TEKCTOBBIE 3a/1a4 apU(PMETHUECKUM CIIOCOOOM, C TIOMOIIBIO COCTABJICHUSI U PEILICHUs] ypaBHEHUH, CUCTEM ypaBHEHUI
Y HEPABEHCTB;



*JICITOJIB30BaTh ANreOpandecKuil SI3bIK JIJIs ONMCAHUS MTPEIMETOB OKPYIKAIOIIEr0o MUpPa M CO3JaHUS COOTBETCTBYIOIINX
MaTeMaTHUYECKUX MOJEICH;

*IIPOBOJUTDH IMMPAKTHYCCKUC paC‘-IéTBIZ BBITHCJICHUSA C IMTPOUCHTAMHU, BBIYHUCJIICHUA C YUCIIOBBIMH ITOCJIICIOBATCIIBHOCTAMU,
BBIYUCJICHUA CTATUCTHUYCCKUX XAPAKTCPUCTHUK, BBIIIOJITHCHHC l'IpI/I6J'II/I)KéHHI>IX BBIqHCHGHHﬁ;

*BBINOJHATH TOKJIECTBEHHbIE TPEOOPA30BaHUs PALIMOHAIBHBIX BBIPAKEHUM;
*BBINOJHATH ONEPALIMHA HAJl MHOKECTBAMU;
sriccaeoBaTh QYHKIUU U CTPOUTH UX IpaduKy;
*UUTATh U UCIIOJIH30BATh MH(OPMAIUIO, TPEICTABICHHYIO B BUJI€ TaOIUIIbl, JUATPAMMBbI (CTOI0YATON WIIK KPYTOBOK);
*pelaTh NpoCcTEeNINe KOMOMHATOPHBIE 33/1a4H.
Ilnanupyembie pe3yJbTaThl 00yUeHUS AJIre0pbl
BrinyCkHUK Hay4uuTCS:

. OTIEPUPOBATH TOHATUSIMHU «TOXKIIECTBO», «TOXKIECTBEHHOE MPEOOPa30BaHNEy, PEIIaTh 33a/1a4H, CoIepKaliue OyKBEHHbIE
JaHHbIE, paboTaTh ¢ hopMyIamu;

. ONIEPUPOBATH MTOHATUEM «KBAJIPATHBIN KOPEHBY, IPUMEHSTh €r0 B BBIYMCIICHUSIX;
. BBITIOJTHSTH MPE0OPa30BaHKE BBIPAKEHUHN, COJIEPIKAIIMX CTEIICHU C IIEJIBIMU MTOKAa3aTeNIIMU U KBaJ[paTHbIC KOPHU;
. BBITIOJIHATH TOXKIECTBEHHBIEC TPE00Opa30BaHMsI pAllMOHATBHBIX BBIPAKEHUN HA OCHOBE MPABWII ACHCTBUN HaJ MHOTO-

YJIEHAMH U aNreOpandecKuMu Ipo0sMu;

° BBIIIOJIHATD PA3JIOKCHUEC MHOTI'OYJICHOB Ha MHOKWUTCIIN.



BI)IHYCKHI/IK IMOJIYYHUT BO3MOKHOCTD!:

. BBITIOJTHSITh MHOTOIIIArOBbIE MPE0OPa30BaAHMS PAIMOHATBHBIX BBIPAXKEHUM, MPUMEHSSI IMIMPOKUNA HAOOp CIOCOOOB U
IPUEMOB;

. MIPUMEHSTH TOXKISCCTBCHHBIC TPEOOPA30BaHMS ISl PEIICHUS 3a/1a4 U3 PA3IMIHBIX pa3/IesioB Kypca.
YpaBHeHus

BhIlyCKHUK HAYy4YUTCS:

° peIIaTb OCHOBHLIC BUABI PAllMOHAJIbHBIX ypaBHeHI/Iﬁ C OI[HOﬁ HGpGMGHHOﬁ, CUCTCMEI JIBYX ypaBHeHI/If/'I C ABYyM: IIC-
PCMCHHBIMU;
° IIOHUMATb YPABHCHUC KAK Bﬂ)KHGfIIH}HO MAaTEMATHYCCKYIO MOACIIb AJIA OIIMCAaHUSA U U3YYCHUA pa3H006pa3HI>1x PCAJIbHBIX

CUTYyaIlMl, peraTh TEKCTOBBIC 3aJ]a4 alreOpandyecKuM METOIOM;

. MPUMEHSTH TpadruecKue mpeICTaBIeHUs ISl UCCIIEIOBAHUS YPaBHEHUH, HCCIIEIOBAHUS U PEIICHUS CUCTEM YPaBHEHUMN C
JIBYMSI IIEPEMEHHBIMM.

BpInyCKHUK NOTYYHUT BO3MOKHOCTD:

. OBJIAJAETh CIIEHUAIBHBIMY NPUEMAMHU PELICHUS] YPABHEHUM U CUCTEM YPAaBHEHUI; YBEPEHHO NMPUMEHSATH aIllapar ypas-
HEHU JIJIs penieHus pa3HOOOpa3HbIX 337a4 U3 MaTEMATHKHU, CMEKHBIX MPEIMETOB, TPAKTHKHY;

. MIPUMEHSATH TpadrdecKue npeICTaBICHUS TSl CCIICIOBAHUS YPaBHEHUH, CUCTEM YpaBHCHUH, COIepKaIinX OYKBEHHBIE
K02 (D PUITUEHTHI.

BrinyckHUK HayduTCs:



° IIOHUMAaTb TCPMHUHOJIOTHUIO 1 CUMBOJIUKY, CBA3aHHBIC C OTHOIICHNUCM HCPABCHCTBA, CBOMCTBA YMCIIOBBIX HCPABCHCTB

. pelaTh JMHEWHBIC HEPABEHCTBA C OJHOM NEPEMEHHOM U X CUCTEMBI; pEIIaTh KBAapaTHbIE HEPABEHCTBA C OIIOPOM Ha
rpaduyeckue npeCTaBICHUS;

. IIPUMEHSITH aIlllapaT HEPABEHCTB U1 PEIICHUS 3a/1a49 U3 PA3JIUYHBIX Pa3/IesIOB Kypca.
BBIyCKHUK NOJIYYUT BO3MOKHOCTD:

° OCBOUTH pa3H006pa3H1>1€ HpI/IéMBI A0Ka3aTCJIbCTBA HCPABCHCTB, YBCPCHHO IIPUMCHATD allllapaT HCPABCHCTB JJIA PCIHICHUA
pa3H006pa3HBIX MAaTCMAaTHUICCKUX 3a/ia4, 3a/la4 N3 CMCIKHBIX IIPCAMETOB U IIPAKTUKHU,

. IPUMEHATH IpaduuecKkue NpeaCcTaBICHUs Ul UCCIIEI0BaHUSl HEPABEHCTB, CUCTEM HEPABEHCTB, COAEpKAIIUX OyKBEHHbIE
KO3 PUITUEHTHI.

YucoBble MHOKECTBA.

BpinyCkHUK HAyuuTCS:

. MMOHUMATh TEPMUHOJIOTHIO U CUMBOJIMKY, CBSI3aHHBIE C MOHSATHEM MHOKECTBA, BBITIOJHATH ONEPAllU HaJl MHOKECTBAMU;
. MCMOJIb30BaTh HAYAJIBHBIE TPEJCTABICHUS O MHOXECTBE JICUCTBUTEIBHBIX YUCEIL.

BpInyCKHUK OTYYHUT BO3MOKHOCTD:

. pa3BHUBATh NPEACTABICHUE O MHOKECTBAX;

. pa3BHUBATh NPEACTABICHUE O YUCIIE U YACIOBBIX CUCTEMAX OT HATYPAIbHBIX A0 JIEUCTBUTEIBHBIX YUCEIL;, O POJIM BbI-
YUCJICHUM B MPAKTHKE;

. pPa3BUTh U YIIIYOUTh 3HAHUS O JACCSITHYHOMN 3aMHUCH JIEHCTBUTEIHHBIX YUCEN (MIEPUOIUIECKUE U HETIEPUOIUIECKHUE TPOOH ).



BbINTyCKHUK HAYy4YUTCS:
. MOHUMATh M UCTIOJB30BaTh (PYHKITMOHAIHHBIC TTOHATHUS, SI3bIK (TEPMUHBI, CHMBOJIMYECKHAE 0003HAUCHHUS );

. CTPOUTDH rpaUKH dEMEHTAPHBIX QYHKIUI, UCCIEI0BATh CBOMCTBA YUCIOBBIX (DYHKIIUI HA OCHOBE M3YUCHUS MTOBEACHUS
UX rpa(uKoOB;

. NOHUMAaTh (PYHKLHIO KaK BAXKHEHUIIIYI0O MAaTEMAaTHUYECKYIO MOJIENb JJI1 OMCAHUS MTPOLIECCOB U SBJIIEHUN OKPY’KaOIIEro
MUpa, IPUMEHITh QYHKIMOHAIBHBIN A3BIK JIs1 OMUCAHUS U UCCIIEIOBAHUS 3aBUCUMOCTEN MEX 1y (PU3NYECKUMHU BEIMYUHAMU;

® IIOHUMATh U HUCITOJIb30BAaTh A3bIK HOCJIeI[OBaTeJIBHOCTeﬁ (TCpMI/IHBI, CHUMBOJIMYCCKUC 0603Ha‘-ICHI/I$I);

. IPUMEHSTH (DOPMYJIBI, CBSI3aHHBIE C ApU(PMETUUECKON U TE€OMETPUUECKON MTPOTPECCUsIMU, U anmnapat, chOpMHUPOBAHHBIN
IIPU U3YYEHHH JIPYTUX Pa3/IesioB Kypca, K PEIICHUIO 337a4, B TOM YHCJI€ ¢ KOHTEKCTOM U3 PealbHOM KU3HH.

BpInyCKHUK NOITYYHUT BO3MOKHOCTD:

. MIPOBOUTH UCCEAOBAHUS, CBA3aHHBIC C M3YUCHUEM CBOMCTB (DYHKIIMIA, B TOM YHCIIE C UCIIOJIb30BaHUEM KOMITBIOTEPA; Ha
OCHOBE Tpa(UKOB U3YUCHHBIX (PYHKIIMHI CTPOUTH O0Jjiee CI0KHBIE rpaduKy (KyCOUYHO-3aJaHHbBIC, C «BbI- KOJOTBIMIY TOYKAMH H
T. 1L.);

. UCIOJIb30BaTh (DYHKIIMOHAJILHBIC MPEACTaBICHUS U CBOMCTBA (DYHKIIUIN SISl pEIISHUSI MaTEeMaTUYECKUX 3a/1a4 U3
Pa3IMYHBIX PA3JEI0B Kypca;

. peraTh KOMOMHUPOBAHHBIE 337]a4M ¢ IPUMEHEHHEM (DOPMYJT N-TO YieHA U CYMMBI N MIEPBBIX YJICHOB apUPMETHIECCKOMN U
F€OMETPUYECKON NPOTPECCUM, TPUMEHSA IPU ITOM armapaT ypaBHEHUN U HEPABEHCTB;

. MOHUMATh apU(PMETHIECKYIO U TEOMETPHUIECKYIO TPOTPECCUH KaK (PYHKITUU HATYpaIbHOTO apryMEHTa; CBSA3bIBATH
apu(PpMETHIECKYIO TPOTPECCHUIO C JIMHEHHBIM POCTOM, TEOMETPUIECKYIO — C AKCIIOHEHIIUATLHBIM POCTOM.



Teopus BeposiTHOCTEH

BrInmyckHUK HayduTCs:

. MCIIOJIB30BaTh B XOJI€ PEILICHHUS 3a/1a4 AJIEMEHTApPHbIE IPEACTABICHNUS, CBI3aHHbIE C MPUOIMKEHHBIMU 3HAUYCHUSIMU
BEJINYMH;

. MCIIOJIB30BaTh MPOCTEHIINE CITIOCOOBI MPECTABIICHUS U aHAIM3a CTATUCTUYECKUX TaHHBIX;

. HaXO0JUTh OTHOCUTEJIBHYIO YaCTOTY U BEPOSITHOCTh CIIY4aHHOT'O COOBITHS;

. peliatb KOMOMHATOPHBIE 3a7a4M Ha HAXOXK/ICHHE YHUCIIa 00BEKTOB MJIM KOMOMHAITHH.

BBIHYCKHI/IK IMOJIY4YHUT BO3MOKHOCTD!:

. MOHSATh, YTO YUCIIOBBIE JAHHBIE, KOTOPHIE HCIOJIB3YIOTCS ISl XapaKTEPUCTUKU OOBEKTOB OKPYKAIOIIET0 MUPA,
SBJISIFOTCSI TPEUMYIIECTBEHHO MPUOIMKEHHBIMH, YTO 110 3aMUCH MPUOIMKEHHBIX 3HAYCHUH, COJEPKAIUXCS B UH-
(hOopMaIIMOHHBIX UCTOYHUKAX, MOYKHO CYJUTh O MOTPEUTHOCTH MPUOIIMKESHHUS,

® IOHATDL, YTO IIOI'PCHIHOCTD PE3YyJIbTaTa BBIUMCIICHUM JOJDKHA OBITH consMepurmMa C NOrpCurHOCTbIO HCXOJHBIX JaHHBIX;

. pUuOOpECTH MEPBOHAYATBHBIN OIBIT OpraHu3allii cOOpa JaHHBIX MPHU MPOBEAECHUU OMPOca OOLIECTBEHHOTO MHEHMUS,
OCYILIECTBIISTh UX aHAJIU3, MPEJICTABIISITh PE3YJIbTaThl ONMPOCa B BUAE TaOJHUIIbI, JUATPAMMEI;

. MPUOOPECTH OIBIT MPOBECHUS CITyYalHbBIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBIO0 KOMITBIOTEPHOTO MOJEIUPOBAHUSA,
MHTEPIIPETALNY UX PE3YIIbTATOB;

® HAaYUYUTLECA HCKOTOPLIM CIICIHWAJIbHBIM HpI/IéMaM PCUICHUA KOM6I/IHaTOpHBIX 3agad4.

Conepxkanue Kypca ajare0dpbl



AJireOpandecKkue BbIPaKeHUs

BrIpaxeHue ¢ nepeMeHHbIMU. 3HAYE€HNE BBIPAXKEHHUSI C IEPEMEHHBIMU. J[0ITyCTHMbIE 3HAYEHHSI IEPEMEHHBIX. T0XIECTBO.
ToxxaecTBeHHbIE IPe0Opa3zoBaHus alredpandyeckux BoipaxkeHui. JlokazaTenbcTBO ToxAecTB. CTENEeHb ¢ HATypalbHbBIM
nokaszareneM U e€ cBoiicTBa. OgHowieHsl. OHOWIEH cTaHAAPTHOTO BUaa. CTeneHb oqHowIeHa. MHOrowieHsl. MHOro4jieH
ctagaaptHoro Buja. Crenenb MHorowieHa. Cii0KeHue, BBIMUTAaHUE U YMHOKEHHE MHOTOWIEHOB. POpMyJIbl COKpAaIEHHOTO
YMHOXKEHUA: KBaJpaT CyMMBI U KBaJIpaT Pa3HOCTU JABYX BBIPAXKECHUM, IPOU3BEICHUE PA3HOCTU U CYMMBI JBYX BBIPAKCHUM.
Pa3noxenue MHOrowieHa Ha MHOXKHTENN. BeiHeceHne o01ero MHOXKHUTENS 3a CKOOKU. MeTo rpyn- NUpoBKHU. Pa3zHOCTh
KBaJpaToB JABYX BbIpaxkeHUil. Cymma U pa3HOCTh KyOOB ABYX BbIpakeHHid. KBagpatubiii Tpéxuien. Kopenpb kBagpaTHOTO
Tpé€xuneHna. CBOMCTBA KBaAPATHOIO TpEXuieHa. Pa3nokeHrne KBaApaTHOrO TPEXUIICHA HA MHOKHUTENU. PalmoHanbHbIe
BbIpakeHus. Llenbie BoipaxkeHus. J[poOHble BeipaxeHus. PannonanbHas qpoos. OCHOBHOE CBOMCTBO palvo- HAIBHOM Ipo0H.
CnosxeHue, BBIYMTaHUE, YMHOKEHHE U JIEJICHUE pallMOHAJIbHBIX po0eii. Bo3Beaenue panyoHanbHON ApoOU B CTENEHb.
ToxxnecTBeHHbIE TIPE0OPaA30BaHUS PAIIMOHATBHBIX BhIpakeHH. CTENeHb C IIeJIbIM TToKaszareneM U e€ cBoiicTBa. KBanpaTHeie
KOpHU. ApudMeTHIeCKU KBaJIpaTHBIN KOPEHb U €ro CBOMCTBA. T0X/IeCTBEHHBIC TPEOOPa30BaHUs BEIPAXKECHHM, COAEPIKAITUX
KBaJpaTHbIE KOPHHU.

YpaBHenust

VYpaBaeHnue ¢ onHou nepemeHHoil. Kopenb ypaBHeHus. PaBHocuibHbIe ypaBHEeHHs. CBOMCTBA ypaBHEHHM C OJTHOM MTEPEMEHHOM.
YpaBHEHHE KaK MaTeMaTUYECKast MOJIENb pealbHOU cuTyauuu. JInneliHoe ypaBHeHue. KBagparnoe ypasaenue. @opmyna KOpHER
KBaJIpaTHOTO ypaBHeHus. Teopema Buera. PannonansHble ypaBHEHUs. PellieHne pauroHaNbHbIX YPABHEHUM, CBOISIIIIUXCS K
JIMHEMHBIM WM K KBAJIPATHBIM ypaBHEHUSM. PellleHue TEKCTOBBIX 3a/1a4 € MOMOIIBIO pAllMOHATIBHBIX YPAaBHEHUN. Y paBHEHUE C
JIBYMS MepeMeHHbIMU. [ paduk ypaBHEHUS C ABYMS NepeMeHHbIMU. JIMHEelHOe ypaBHEHHE C ABYMS IEPEMEHHBIMU U €ro rpaduk.
CucTteMbl ypaBHEHUH ¢ IBYMS nepeMeHHbIMU. [ padruueckuit MeTo ] pelieHus] CUCTEMbl YPAaBHEHUM C IBYMS IEPEMEHHBIMH.
Pemienne cucteM ypaBHEHHI METOAOM MOJICTAHOBKHU U clIoKeHUsA. CucTeMa JIByX ypaBHEHUM C IByMsI IEPEMEHHBIMH KaK
MO/IEJIb PEAIbHOM CUTYaIIUU.



HepaBencrBa

UucnoBbie HEPABEHCTBA U UX CBOMCTBA. CJI0OKEHHE U YMHOKEHHE YUCIIOBBIX HEPaBeHCTB. OllEHUBAHNE 3HAUCHUS BBIPAYKCHHUSI.
HepaBeHcTBO ¢ 01HOM nepeMeHHON. PaBHOCUIIbHBIE HEPABEHCTBA. UMCIIOBBIE IPOMEKYTKHU. JINHEMHBIC U KBAIPATHBIE
HEPABEHCTBA C OJJHOM MepeMeHHON. CUCTEMBI HEPABEHCTB C OJTHOM MEPEMEHHOM.

MHoxecTBO U ero 3eMeHThl. CriocoObl 3a/1aHusT MHOXKeCTB. PaBHBIe MHOKecTBaA. [TycToe MHOXecTBO. [logMHOXKECTBO.
Onepanuu Hag MHOXeCTBaMH. MuTtocTpalius COOTHOIICHUH MEX Iy MHOXKECTBAMU C TTIOMOIIBIO JuarpaMm Ditnepa. MHOXecTBa
HaTypaJlbHBIX, LIEJbIX, PAllMOHATIBHBIX YKcell. ParmonansHoe YrCiIo Kak 1po0Ob Buga m , rae m [ Z, n [ N, u kak

N OeckoHeuHas nmepuoauyeckas AecsaTuuHas apoos. [IpencraBiaenue 06 uppallMOHAIBHOM Ynciie. MHOXECTBO JIeHCTBUTEIbHBIX
gucen. [IpeacraBnenre 1elCTBUTEILHOIO YKCIIa B BUE OCCKOHEUHON HETIEPUOINUSCKON IecITUIHOM 1poou. CpaBHEHHE
JNEeUCTBUTENBHBIX yucea. CBaA3b Mexay MHOXKecTBaMu N, Z, Q, R

®Oynknuu Yucnoseie GpyHKinn. OyHKITMOHATBHBIC 3aBUCUMOCTH MEX Ty BenmunHaMmH. [lousarue Gynkiun. OyHKINS Kak
MareMaTHdeckas MOJCNb pealbHOro mporecca. O0acThb onpeneseHus ¥ 00JacTh 3HaueHUs QyHKIUH. CriocoObl 3a1aHus
bynkuuu. ['padux dynakuun. [Toctpoenune rpadukoB GyHKIMIA ¢ TOMOIIBIO IpeoOpazoBanuit puryp. Hynu dyHkmmm.
[IpomexxyTku 3HaKOMOCTOSHCTBA QyHKUMU. [TpoMexkyTku Bo3pacTtanus U yobiBaHust GpyHKUMU. JInHeitHas GyHKiusA, oOpaTHas
MIPOTIOPITMOHAIEHOCTD, KBaipaTUIHasA QyHKINS, QYHKIHS Y [ X , ©X CBOMCTBA U TpadUKH.

YucsoBble nociaenoBarebHocTH [loHsATHE YnCIOBOM ociienoBaTeNbHOCTU. KOHEUHBIE 1 OECKOHEUYHBIE MTOCIEI0BATENLHOCTH.
CrniocoOnI 3a/1aHusI TIOCTIEIOBATEIBHOCTH. AprudMeThuecKas u reomerpudeckas mporpeccuu. CBONCTBa UJIeHOB apru(pmMeTHuecKou
1 reomeTpudeckoi rporpeccuii. Dopmyiel 06111eTO WieHa apuhMETHIECKON U reoMeTpUdecKoi nmporpeccuii. @opMysibl CYMMBI
N TIEPBBIX YJIECHOB apu(dMETHUYECKON U reoMeTprudeckoi nmporpeccuii. Cymma 0€CKOHEYHOM T€OMETPUUECKOM MPOrpeccuu, y
kotopoii |q| < 1. [IpencraBnenue 6€CKOHEUHON IEPHOTUICCKON NECITHUHON APOOH B BUAEC OOBIKHOBEHHOM JIpOOH.

Marematnueckoe moaenupoBanue. [IponentHeie pacuérel. @opMyiia CI0KHBIX TPOUEHTOB. [[puOamKEHHBIE BHIYMCICHHUS.
AOGcomoTHas U OTHOCUTENbHAs norperHocTH. OCHOBHBIE MpaBUiIa KOMOMHATOPHUKHU. YacToTa 1 BEpOSITHOCTh CITy4aifHOTO



coopITHs. Knaccuueckoe OIIPCACIICHUC BCPOATHOCTH. HavanbHbie CBCACHHA O CTAaTUCTHUKC. HpeIlCTaBJIGHI/IC JaHHBIX B BUJIC
Ta6JII/IH, KPYI'OBBIX U CTOJIOYATHIX Auarpamm, I‘pa(i)I/IKOB. CraTucTuueckue XAPAKTCPHUCTHKHN COBOKYITHOCTHU JAHHBIX: CPCIHCC
3HAa4YCHUC, MOJAa, padMax, MCIMaHAa BI)I60pKI/I

3apoxaenue anreOppl, KHUTa O BOCCTAHOBJIEHUU W MTPOTUBOIIOCTaBIeHnn MyxaMmena anb-Xope3mu. Mctopust hopmupoBanus
MaTeMaTh4yecKoro A3blka. Kak 3apoaunace uues koopauHar. OTKpbITHE UPPALMOHAIBHOCTU. M3 HCTOpHY BO3HUKHOBEHHS
bopMy1 i pelieHus: ypaBHeHu# 3-i u 4-i1 creneneit. Mcropus pa3zsutus nonstusa Gpynkunu. Kak 3aponunacek Teopus
BeposiTHOcTer. Uncna ®ubonauuu. 3agava JI. [Tuzanckoro (OGudbonauun) o kposnukax. JI. ®. Maruuukui. I1. JI. Yeosmés. H. U.
JloGaueBckuii. B. A. bynsikockuid. A. H. Konmoropos. ®@. Buer. I1. ®epma. P. [lekapt. H. Tapranss. 1. Kapnano. H. AGens. b.
[Tackans. JI. IIuzanckuii. K. I'aycc.

Copepxanue kypca ajareopsi s 9 kiaacca (34 B Heento, Bcero 102 u)

HepagBencrBa (214)

Uucnosele HepaBeHCTBAa. OCHOBHBIE CBOMCTBAYHMCIOBBIX HEPABEHCTB. CII0KEHNE U YMHOXKEHHUE YHCIOBBIX
HepaBeHCTB. OlIeHMBaHHE 3HAUEHUS BhIpakeHUs HepaBeHCcTBa ¢ oqHOM IepeMEeHHON Pelrienne JTnHeHbIX
HEPaBEHCTB C OAHOU nepeMeHHOoN. UncioBble MpoMeXKyTKH. CUCTEMBI JIMHEWUHBIX HEPABEHCTB C OJTHOM
IEPEMEHHOM.

Kontponbnas padora Ne 1

KBagparuunas ¢pynkuus (324)

IToBTOpenue u pacumpenue ceeaeuuii o pyakimu. CroiictBa pynkuu. [loctpoenue rpadpukapyHKIIUN y =
Kf(x). IToctpoenne rpadukoB pyukuui y = f(X) + buy = f(X + a. ) Kpagparnunas ¢pyHkius, e€ rpaduk u
CBOMCTBA.

Kontponbhas padora Ne 2



Pemenune kBazpaTHbIX HEpaBeHCTB. CHUCTEMBI ypaBHEHUI C ABYMS IEPEMEHHBIMHU.
KonTponbnast padota Ne 3

JJleMeHThI IPUK/IaJHON MaTeMaTUKH (214)

Martematnuyeckoe MojienupoBanue. IIponeHTHbie pacuéThl.

AOcCoI0THAs U OTHOCUTEIIbHAs NorpemHocTu. OCHOBHBIE MPaBUJia KOMOWMHATOPUKHU. HacToTa U BEPOSITHOCTh
ciydaiiHOro cooniTus. HauanbHbI€ CBEJICHUS O CTATUCTHUKE.

KontposnbHas padota Ne 4
YucaoBblie mocjiegoBaTeIbHOCTH (214)

YucroBble nocienoBaTeabHOCTH Apudmernueckas nmporpeccuss Cymma N MepBbIX YWICHOB apU(PMeEeTHIECKOM
nporpeccuu I'eomerpuueckas nporpeccuss Cymma N NEPBBIX YWICHOB reoMeTpudeckoun nporpeccun Cymma
OECKOHEYHON I'eOMETPHUIECKOM TIPOrpecCcruu,y KoTopoii |(| <1.

Kontponbshas pabora Ne5

IToBTOpEeHMe U cucTeMaTu3anus yueOHOro marepuaJa (74)
YrapaxxHeHUs 1JIsl TIOBTOPEHUST Kypcaalreopsl 9 kiiacca

HNroroBasi koHTposabHas padboTa
TEMATHUYECKOE INTAHUPOBAHMUE kypca aaredpsl 1is 9 kiaacca

C y‘léTOM peaau3anu BOCIUTATECIbHOI'O MOTCHIIMAJIA YPOKA



Coneprkanue yueOHOTO MaTepHraia

KomuuecTBo
4acoB

Peaﬂmaum{ BOCIIMTATCIIBHOI'O IIOTCHOHAJIA YPOKa

9 kiacce

1024

HepasencrtBa

214a

— YCTaHOBJICHUE JIOBEPUTEIIbHBIX OTHOILICHUIM
MEXK]ly YUUTEIIEM U €T0 YUCHUKAMH,
CIIOCOOCTBYIOITUX TTO3UTUBHOMY BOCIIPHUSTHIO
oOy4JaronumMucs TpeOOBaHUM YUHUTEIs,
MIPUBJICYCHUIO UX BHUMAHUS K 00CyX1aeMOl Ha
ypoke uH(popMaIuu, akTUBU3AIUN UX
MMO3HaBaTEILHOMN JIEATCILHOCTH;

1,2,3

KBagparnunas pyHKUMs.

324y

— MPUBJICYEHNE BHUMAHUS 00y4aronmxcs K
LIEHHOCTHOMY aCIIEKTY M3y4aeMbIX Ha ypOKax
SIBJICHUM, OpraHu3aliysi uX padoThl ¢ MOTy4YaeMoi
Ha ypOKE COLMAIbHO 3HAUUMOM MH(pOpMaIe —
WHULIMMPOBAHUE €€ 00CYKIEHUs, BEICKa3bIBAaHUS
y4YalMMHUCS COOCTBEHHOTO MHEHUS IO €€ MOBOY,
BBIPAOOTKH CBOETO K HEl OTHOIICHHS;

1,45

J1eMeHTbI npmc.naxmoﬁ MaTeMaTuUKH

21y

— BKJIFOYEHHE B YPOK UTPOBBIX ITPOLIEYD -
refiMep-TeXHOJIOTUH (KBECThI, HHTEPAKTUBHBIE
3a/iaHus, CKaHep (PEHTTeH) METOIUKY, OaTidu,
KOHTPp - CTpaiK U Ap.), KOTOPbIE IOMOTAOT
HoJiJIepKaTh MOTUBAILIUMIO 00YUYaOIIUXCSI K
MOJIYYEHUIO 3HAHUH, HAJTaXKUBAHUIO MO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOUIEHUH, TOMOTatoOT
YCTaHOBJICHUIO 100pOXKENATeIbHON aTMoCc(epbl
Yyepe3 YPOKU U BHEKJIACCHBIE MEPOTIPUSITHUS;




2,3,6

Yucnosbie IIOCJICAOBAaTCIbHOCTH.

21y

— MHULIMMPOBAHKE U NOJIEPHKKA
UCCIIEIOBATEIBCKOM 1€ATEIBbHOCTH 00yUatoIIXCcs
B paMKax peain3alii MU UHAUBUAYAJIbHBIX U
IPYIIIOBBIX UCCIIEN0BATEIBCKUX IPOEKTOB, UTO
JacT 00y4aroImyuMcsi BO3MOXHOCTb ITPUOOpECTH
HABBIK CAMOCTOSITEIbHOTO PEIICHUS
TEOPETUYECKON MPOOIEMBbI, HABBIK
reHEPUPOBAHUA U OPOPMIIEHUST COOCTBEHHBIX
UJei, HABBIK YBAXKUTEIbHOTO OTHOLIEHUS K
4y KUM HJIeIM, O(POPMIIEHHBIM B paboTax APYTrux
UccliieoBaTeseil, HaBbIK MyOIMYHOrO
BBICTYIUICHUS IIepes Ay JUTOPUEH,
apryMEHTUPOBAHMS U OTCTaWBAHMS CBOECH TOUKU

3pCHHUI.
3,4,7

[ToBTOpEeHME U cucTeMaTH3alusl y4eOHOTO
MaTepuaa

T4

— UHUIMMPOBAHUE M MOJIJCPIKKA
MCCIIEZIOBATENLCKOM IeATEIbHOCTH 00yYaroIXcs
B paMKax peaJin3aliii MU UHANBUAYATbHBIX U
TPYIIIOBBIX UCCIIEI0BATEIBLCKUX MTPOCKTOB, UTO
JacT 00yJaroImMuMcs BO3MOXHOCTh IPUOOPECTH
HABBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETUUYECKON MTPOOIEMbI, HABBIK
reHEpUPOBAHUS U 0OPMIICHUS COOCTBEHHBIX
UJieH, HABBIK YBOXKUTEILHOTO OTHOIIEHUS K
qy)KUM UJesIM, O(pOPMIIEHHBIM B pab0TaxX JPYyTrux
UCCleoBaresne, HaBbIK MyOINYHOTO
BBICTYIUICHUS TIepe]] Ay TUTOPUCH,




APryMCHTHPOBAHUA U OTCTaANBAHUA CBOEH TOYKHU

3pEHUSI.
2,5,6

OcHOBHbIE HAaMpaBJICHHS BOCIIUTATENIbHOM IeATeNbHOCTH® (omucanbl B «JIMUHOCTHBIX pe3yibTaTaX, C y4eToM paboueit
MPOTPaMMbl BOCIIUTAHUSD ).

JINYHOCTHBIE, MeTanpeIMeTHbIE U NMPeAMeTHbIC Pe3yJIbTAThl 0CBOCHUS COACPKAHUSA Kypca reOMeTpHH

N3ydeHune reoMeTpuH 1o JaHHOU MPOoTrpaMMe CIIOCOOCTBYET (POPMHUPOBAHHUIO Y YUAIIIMXCS JIMYHOCTHBIX, METAIIPEAMETHBIX U
MIPEIMETHBIX Pe3yJIbTaTOB 00yUEHHUS, COOTBETCTBYIOITUX TpeboBaHusiM denepanbHOT0 rocy1apcTBEHHOI0 00Pa30BaTEIbHOTO
CTaHJiapTa OCHOBHOTO 00111er0 00pa3oBaHus.

JIMYHOCTHBIC PC3YJIbTaThI:

1)  BocCmHMTaHUE POCCHUICKON IPakJaHCKON MICHTHYHOCTH: MMATPUOTH3MA, yBaKeHHs K OTe4eCcTBY, OCO3HAHUE BKIIaa
OTEUYECTBEHHBIX YUEHBIX B Pa3BUTUE MUPOBOM HAYKH;

2) OTBETCTBEHHOE OTHOIIEHHUE K YUCHHIO, TOTOBHOCTH M CITIOCOOHOCTH O0YYAIOITUXCS K CAMOPA3BUTHIO U CaMOOOPa30BaAHUIO
Ha OCHOBE MOTHBAIIMU K OOYYCHHUIO U IMMO3HAHUIO;

3)  OCO3HaHHBIW BBIOOP M MOCTPOCHHUE NalIbHEHINICH HHINBUIYAILHONW TPACKTOPUH 00pa3oBaHus Ha 0a3e OPUEHTUPOBKHU B
Mupe npodeccuii u MPoPECCUOHAIBHBIX MPEANOUYTCHUN ¢ YUETOM YCTOMYMBBIX MO3HABATEIBHBIX HHTEPECOB, a TAK)KE HA OCHOBE
(hopMHUpOBaHUS YBAKUTEIHLHOTO OTHOIICHUS K TPYY, PA3BUTHE OIbITa YYaCTHS B COITUATBLHO 3HAYUMOM TPY/IC;

4) yMEHUE KOHTPOJIUPOBATH MPOIECC M PE3YIhTAT y4eOHON U MATEMATUYECKOM e TeIbHOCTH;
5) KPUTUYHOCTh MBIIUIEHUS, MTHULIMATUBA, HAXOAYUBOCTh, AKTUBHOCTh IIPU PELUICHUU T€OMETPUUECKUX 3a/a4.

MertanpeaMeTHbIE PE3YIbTATHI:



1) YMCHHUC CaMOCTOATCIIBHO OIIPCACIIATE ICJIN CBOCTO 06}7‘16- HUA, CTaBUTH U q)OpMYJII/IpOBaTB JJIsA ceOst HOBBIC 3aJa4H B
y‘lé6e, Pa3BUBATb MOTHUBBI 1 HHTCPCChI CBOEH MMO3HABa- TEJIbHOM ACATCIIBHOCTH,

2)  yMEHHE COOTHOCHTbH CBOHM JCUCTBUS C IIAHUPYEMBIMHU PE3yJIbTaTaMH, OCYIIECTBIIATH KOHTPOJIb CBOCH JIESATEb- HOCTH B
npolecce JOCTHKEHUS pe3yibTaTa, ONpeAeaTh CIocoObl IEUCTBUI B paMKax MPe/I0KEHHBIX YCIOBUM U TPEOOBaHMUI,
KOPPEKTUPOBATh CBOU JEHCTBUS B COOTBETCTBUU C U3MEHSIONICICS CUTYalIUEH;

3) YMCHHUC OIIPCACIIATH IIOHATHA, CO3aaBaATh 0606H16HI/IH, YCTaHaBJIMBATb aHAJIOTUH, KJIaCCI/I(bI/IHI/IpOBaTB, CaMOCTOATCIIbHO
BBI6I/IpaTB OCHOBAHU:A U KPUTCPHUH OJIA KJIaCCH(i)HKaIII/IH;

4) YMCHHUC YCTAHABJIINBATH IIPUYNHHO-CIICACTBCHHBIC CBA3H, IIPOBOIUTD JOKA3aTCIIbHOC PACCYKICHHUC (I/IHIIYKTI/IBHOG,
ACAYKTHUBHOC U I10 aHaHOFI/II/I) Hn OCJIaThb BBIBOJbI,

5)  yMeHHe WUIFOCTPUPOBATh NU3YYCHHBIC TIOHSATHS M CBOMCTBA (PUTYD, ONPOBEPTaTh HEBEPHBIC YTBEPIKICHUS;
6)  KOMIETEHTHOCTh B OOJIACTH MUCIOJIH30BAHUS UHPOPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTHIA;

7)  TepBOHAYAJBHBIC MTPEICTABICHHS 00 HICAX U O METO/IaX T€OMETPUH Kak 00 YHHBEPCAIbHOM SI3bIKE HAYKU U TEXHUKH, O
CpEelICTBE MOJECIUPOBAHUS SIBICHHUI U MPOLIECCOB;

8)  yMecHHe BUACTh TEOMETPUUCCKYIO 3a/1a4y B KOHTEKCTE MPOOJIEMHON CUTYAIlMU B APYTHX JUCIUILINHAX, B OKPYKAFOIIEH
KU3HU;

9)  yMcHHE HAXOJIUTh B Pa3IMYHBIX UCTOYHHKAX MHPOPMALINIO, HEOOXOIUMYIO ISl PEIICHUS MAaTEMAaTHICCKUX MPOOJIeM, U
MIPEACTABISATH €€ B MOHATHOM (hOopMe, MPUHUMATD PEIICHHUE B YCIOBUSX HEMOTHOW MM N30BITOYHOM, TOYHOU WUITU
BEPOSITHOCTHOM MH(pOpMAIINH;

10) yMeHue MOHMMATh U MCIIOJIL30BaTh MATEMATUYCCKHE CPEJICTBA HATJISTHOCTH (YEPTEXKH, TAOHIIbI, CXEMBI U JP.) IS
WJUTIOCTPALIMK, UHTEPIPETALNH, apTYMEHTAIUN;



11) YMCHHUC BBIABUI'ATb THUIIOTC3bI IIPU PCIICHUH 3ad491 U I10- HUMAThb H€O6XOI[I/IMOCTI> HX IIPOBCPKHU,

12) mnOHMMaHHE CYyITHOCTH AJTOPUTMHUYECKUX TMPEANUCAHUA U YMEHHUE JEHCTBOBATh B COOTBETCTBHU C MPEII0KCHHBIM
AJITOPUTMOM.

IIpeameTHbIe pe3yabTaThl:
1)  oco3HaHWE 3HAYCHHS TCOMETPUH B MOBCETHEBHON KU3HU YETIOBEKA;

2) MMpCaACTAaBJICHHUC O TCOMCTPHUH KaK C(bepe MaTEMaTHYECKOM ACATCIIBHOCTH, 00 »Tamax eé Pa3BUTH:, O €€ 3HAUMMOCTH JIJIs
Pa3BUTHA HUBUIIU3AH,

3)  pa3BuUTHEC YMCHHI pabOTaTh ¢ y4COHBIM MaTEMATHYCCKHM TEKCTOM (aHAIM3UPOBATh, H3BJICKATh HEOOXOAUMYIO UH-
(dhopmalinio), TOUHO U TPAaMOTHO BbIPaXaTh CBOU MBICIIU C IPUMEHEHUEM MATEMaTUYECKOW TEPMUHOJIOTUU U CUMBOJIUKH,
MPOBOAUTH KJIacCU(UKAIUU, TOTUYECKHE 000CHOBAHUS;

4)  BnaaeHHe 0A30BBIM MOHITHIHBIM aIlllapaTOM IO OCHOBHBIM pa3jiejiaM COACpKaHMS,
5)  cucremaTHyeckue 3HaHUSA O QUTYpax U UX CBOWCTBAX;

6)  NpaKTHYECKU 3HAYMMbIC TEOMETPHUYCCKUE YMEHHUS U HABBIKH, YMCHHUE IPUMEHSTh UX K PCIICHUIO TE€OMETPUICCKHUX H
HEr€OMETPUYECKUX 3a/1a4, 4 UMEHHO:

. n300pakaTh (PUTYpHI HA TUIOCKOCTH;
. UCITOJIB30BATh TEOMETPUICCKUI SA3BIK JIJIST OTIMCAHUS TIPEIMETOB OKPYIKAIOIIETO MHPA;
. U3MEPATH JITTUHBI OTPE3KOB, BETMYNHBI YTJIOB, BEIYUCIISATH IIOMATN QUTYD;

. pacrno3HaBaTh U M300pakaTh paBHBIC, CAMMETPHYHbIE U TIOJI0OHBIE (DUTYPHI;



. BBITNOJIHATH OCTPOEHUSI TEOMETPUUECKUX (PUTYP C OMOILIBIO LIUPKYIISL U TUHEUKY;
. YUTaTh U UCTIOJIB30BaTh MHPOPMAIIUIO, PEJCTABICHHYIO Ha YEPTEkKaX, CXEMaX;
. IIPOBOAUTH NIPAKTUYECKUE PACUYETHI.
ILi1anupyemsie pe3yjbTaThl 00y4eHUsI FeOMeTPHH

BhINyCKHUK HAYyYUTCS:

. MOJIb30BAThCS A3BIKOM F€OMETPHUU AJISI ONUCAHUS TPEAMETOB OKPYKAIOIIETO MUPA U UX B3aUMHOIO PACIIOI0KEHUS;
. pacrio3HaBaTh U U300pakaTh HA YEPTEKAX U PUCYHKAX TEOMETPUYECKUE PUTYPBI U UX KOMOUHAIIUH;

. KJIacCU(UIIMPOBATH TEOMETPpUUECKUE (DUTYPHI;

. HaXOJUTh 3HAUYCHUS JJIMH JIMHEHHBIX 2JIEMEHTOB (PUTYp U UX OTHOIIICHHMS, TpaaycHyto Mepy yriioB oT 01 mo 180[1,

MIPUMEHSS ONPEIeTIEHUs], CBOMCTBA U PU3HAKU (PUTYp U UX DJIEMEHTOB, OTHOLIEHUS (pUryp (paBeHCTBO, MOJ00KE, CAMMETPHS,
MOBOPOT, NapaJlIeNIbHbIN EPEHOC);

® OIICpUpPOBaATh HAYAJIbHBIMU ITOHATUAMUA TPUTOHOMCTPHUN U BBIIIOJIHATL 3JICMCHTAPHBIC OIICpally HAaJl (bYHKHI/IHMI/I YTJIO0B;,
° AO0Ka3bIBATh TCOPCMEI,
® pemars 3a/la4dv Ha 10Ka3aTCJIbCTBO, OIMMPAsiCh HA NU3YUYCHHBIC CBOMCTBA (1)I/Il“yp 1 OTHOIIICHUH MCKIY HUMU U IIPUMCHSA

HN3Y4YCHHBIC MCTOJbI JTIOKA3aTCJIILCTB,

. pelIaTh HECIIOKHBIE 3a]a4M HA IOCTPOCHUE, IPUMEHSSI OCHOBHBIE AJITOPUTMBI IOCTPOCHUS C TTOMOIIBI LUPKYJIS U
JIMHEUKH,

. pelaTh NpocTelme MIaHUMETPUUECKUE 3a/1auu.



BBINyCKHUK TTOJTyYUT BO3MOXKHOCTb:
. OBJIQJICTh METO/IAMHU PEIICHUS 3329 Ha BRIYUCIICHNE U JIOKAa3aTeIbCTBO: METOJIOM OT IPOTUBHOT'O, METOJIOM ITO/I0-
Ous1, METOIOM Tiepe0opa BApUAHTOB U METOJIOM T€OMETPUUIECKUX MECT TOUEK;

. PUOOPECTH OIBIT MPUMEHEHHSI AJIreOPanyecKoro U TPUrOHOMETPUYECKOTO arapaTa U U1ei JBUKEHUS [IPU PEIICHUN
r€OMETPUYECKUX 3a/1a4;

° OBJIaACTDH TpaIIHHHOHHOﬁ CXEeMOH peImICHUA 3ada4 Ha IIOCTPOCHUC C IIOMOIIIBIO TUPKYJLA U JIMHCUKMU: aHalin3, IIOCTPOCHUC,
JOKa3aTCJIbCTBO U UCCIICAOBAHHUC,

. HAYYUTHCS peliaTh 3aJja4l Ha MOCTPOCHUE METOJOM F€OMETPUUECKUX MECT TOUEK U METOJOM MOJ00uS;
. MPUOOPECTH OIBIT UCCIICIOBAHUS CBOMCTB TUUIAHUMETPUUECKUX (DUTYp € TOMOIIBbIO0 KOMITBIOTEPHBIX MPOTpaMM
. MPUOOPECTH OIBIT BBHIMOTHEHUS TPOSKTOB

BrInyckHUK HayduTCs:

. MCIIOJIB30BaTh CBOMCTBA U3MEPEHUS JUIMH, YIJIOB M IUIOIIAIEH IPY PENIEHUH 3a/1a4 HA HAXOKJIECHUE JIJTMHBI OTPE3KAa,
JUTMHBI OKPYKHOCTH, JUIMHBI YT OKPY’KHOCTH, TPaAyCHOW MEPHI yTJIa;

. BBIYUCJIIATH IUTOMIAAN TPEYTOJIBHUKOB, MPSMOYTOJIBHUKOB, TPAIICLIMi, KPYTOB H CEKTOPOB;
. BBIYUCIIATD JJIMHY OKPY’KHOCTH U JJIMHY AYT'H OKPY’KHOCTH;
. BBIUUCIIATH IJTMHBI IMHEWHBIX 3JIEMEHTOB (PUTYp U MX YTJIbI, UCTIONB3Ys U3yYeHHbIE (POPMYIIbI, B TOM YUCIE (HOPMYIIbI

JUTMHBI OKPY>KHOCTH ¥ JITTUHBI TyTU OKPY>KHOCTH, OPMYITBI TIOMaae Guryp;



. pemIaTh 3a1a4 Ha JJOKa3aTeIbCTBO C UCTIOIB30BaHUEM (OPMYIT JJIMHBI OKPY>KHOCTH U JUTUHBI TyTU OKPYKHOCTH, GOPMYIT
riomajen guryp;

° pelIaTh IMMPAKTUICCKUC 3a1a91, CBA3AHHBLIC C HAXOKICHUCM I'COMCTPUICCKUX BCINYNH (I/ICHOJ'H)B}’}I IIpu H€O6XOI[I/IMOCTH
CIIPABOYHUKHU U TCXHUYICCKUC CpCI[CTBa).

BBIHYCKHI/IK IMOJIY4YHUT BO3MOKXHOCTb HAYUUTHCA:

. BBIYHCIIATH IUIOMAIN (PUTyp, COCTABICHHBIX U3 JIBYX WM 00Jiee MPSMOYTOJIbHUKOB, TapalIeorpaMMOB, TPEYTOJIbHUKOB,
IUTOIIAN KpyTa U CEKTOPa;

® BBIYHCIIATDH INIOMAANM MHOTOYI'OJIBHUKOB, UCIIOJIB3YsI OTHOIICHWA PABHOBCIIMKOCTH M PaABHOCOCTABJICHHOCTH,

. IPUMEHSATH aNreOpandyecKuii 1 TPUrOHOMETPUUECKUI anmnapaT 1 ey ABMKEHUS IPU PELICHUU 33]1a4 Ha BIYUCIICHUE
IJIOIIA/IE MHOTOYTOJIbHUKOB

Koopaunarsl

BrinyCkHUK HAy4uuTCS:

. BBIYUCIIATD JJIMHY OTPE3Ka I10 KOOPAMHATAM €r0 KOHLIOB; BBIYHUCIIATh KOOPIAUHATHI CEPEIUHBI OTPE3Ka;
. MCIIOJIb30BaTh KOOPANMHATHBIN METOJ IJI U3yUYE€HUS! CBOMCTB MPSIMBIX U OKPYHOCTEH.

BrIyCKHUK NOJIYYUT BO3MOKHOCTD:

. OBJIAJIETh KOOPAMHATHBIM METOJOM PELICHHMS 3a/1a4 Ha BBIYMCIICHHUE U I0KA3aTEIbCTBO;

. MPUOOPECTH OIBIT UCTIOIB30BAHMS KOMITBIOTEPHBIX MTPOTpaMM JIsl aHAJIW3a YaCTHBIX CITy4aeB B3aUMHOTO PACIIOJIOKEHUS
OKPYHOCTEHN U MPSMBIX



. IPUOOPECTH OMBIT BHIIOIHEHUSI IPOEKTOB
BrInmyckHUK HayduTCs:

M OIICpUpPoOBaTh C BCKTOpAMH: HAXOJAUTh CYMMY U PAa3HOCTH ABYX BCKTOPOB, 3alaHHBIX I'COMETPUICCKHU, HAXOAUTH BEKTODP,
paBHBIﬁ IMPOU3BCACHHIO 3a/ITaHHOT'O BCKTOPA HAa YHUCJIO,

® HaxoauThb IJIsI BEKTOPOB, 3aaHHBIX KOOpAWHATAMU: IJIMHY BCKTOPA, KOOPAWHATBI CYMMBI U Pa3HOCTH ABYX U 0omee
BCKTOPOB, KOOPAMHATLI IIPOU3BCACHNA BECKTOPA HA YMCJIO,

MPUMEHSS TPU HEOOXOIMMOCTH NEPEMECTUTEIbHBIN, COYETATENbHBINA WU PACTIPEAEIUTEIbHbIN 3aKOH;

° BBIYUCIIATE CKAJLIPHOC IIPOU3BCACHHNC BCKTOPOB, HAXOAUTDb YI'OJ MCKAY BCKTOPAMHA, YCTAHABIUBATH IICPIICHAUKYIISAP -
HOCTDB IIPSIMBIX.

BBIITyCKHHK NOJyYUT BO3MOKHOCTB!
. OBJIAJIETh BEKTOPHBIM METOJIOM JUJIS PELICHMS 3a1a4 Ha BBIYMCIIEHUE U JOKA3aTeNbCTBO;
. MPUOOPECTH OIBIT BHIMOJIHEHUS TPOEKTOB.
Conep:xanue Kypca
['eomerpuueckue purypbl

Touka, mpsimast. OTpe3ok, ayd. Yroi. Buasl yrios. CMexHbIE U BepTUKaJIbHbIE YIibl. buccektpuca yrina. [lepecekaromuecs u
napasuiesbHble npsamble. [lepnenaukynsapaeie npsmele. [IpuzHaku napamienbHOCTH NpsAMbIX. CBOKWCTBA NapalIEIbHBIX IPSIMBIX.
[lepnenaukynsip ¥ HaKJIOHHAs K npsiMoil. TpeyroasHuku. Buasl TpeyroibHUKOB. Mennana, OMCCEKTpUCA, BBICOTA, CPEIHSS
JUHUSA TpeyrojibHUKa. [Ipu3Haku paBeHCTBA TPEyroibHUKOB. CBOWCTBA U MPU3HAKU PABHOOEIPEHHOTO TPEYTOIbHUKA.
CepennnHbIN nepneHANKYISAp oTpe3ka. Cymma yriloB TpeyrojbHHKa. BHenHue yriel TpeyroibHuka. HepaBeHCcTBO



TpeyrojabHuka. COOTHOIIEHHS MEXAY CTOPOHAMH U yIiiaMH TpeyrojapHuka. Teopema [Iudaropa. [lonobHbIe TpEeyroNbHUKH.
[Tpu3Haku no100us TPeyroabHUKOB. TOUKY MepeceueHus: MeAnaH, OMCCEKTPUC, BBICOT TPEYTOJIbHUKA, CEPEIUHHBIX
HEPIIEHINKYJIIPOB CTOPOH TpeyroyibHuKa. CBONMCTBO OMCCEKTpUCH! TpeyroyibHUKa. Teopema daneca. Metpuueckue
COOTHOIIIEHHSI B IPSIMOYTOJILHOM TpeyrojbHuKe. CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC OCTPOrO yIJla MPsIMOYTOJIbHOTO
TpeyroyubHuKa U yrioB oT 0[] qo 180[1. @opMyiibl, CBA3BIBAIOLIUE CUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC OJJHOTO M TOTO XK€ yIia.
Pemenne tpeyronbHuUKoB. TeopeMa CHHYCOB M TEOpeMa KOCUHYCOKOCUHYCOB. HeTbIpéxyronbHuku. [lapamtenorpamm. CBolicTBa
Y IpU3HAKK napajuienorpamma. [IpsMoyronbHUK, poMO, KBajipaT, UX CBOMCTBA M Npu3Haku. Tpanenus. CpeaHss TMHUS
Tpaneuuu | e€ cBoicTBa. MHOrOyrojapHUKH. BeITyKiibie MHOTOYroJIbHUKU. CyMMa YIJIOB BBITYKJIOTO MHOTOYTOJIbHUKA.
IIpaBuIBHBIE MHOTOYTOJIBHUKH.

OkpykHOCTB U KpYT. I'eoMeTpuYecKHe MOCTPOEHUS.

OKpy»XHOCTb U KpYT. DJIEMEHTBI OKPY>KHOCTH U Kpyra. LleHTpanbHble 1 BMcaHHbIE yIubl. KacaTenpHas K OKPYKHOCTH U €€
CBOKMCTBA. B3auMHOE pacIonoKeHue npsiMor U OKpYKHOCTH. OnMCaHHas U BIMCAHHAS OKPYKHOCTH TPEYroJIbHUKA. Brincanusie
Y OIIMCAaHHBIC YETBIPEXYTOJIBHUKH, UX CBOKMCTBA U IIPU3HAKUA. BIiMcaHHbIE U ONMCAHHBIE MHOTOYTOJIBHUKU. [ eomeTpuyeckoe
mecto Touek ('MT). Cepenunnsliii neprneHIuKyIsip oTpe3ka u buccekrpuca yria kak [ MT. 'eomerprueckue mocTpoeHUs
LUPKYJIEM U JTUHEHKOW. OCHOBHBIE 33J]a4H HA ITIOCTPOEHUE: ITIOCTPOEHUE yIila, PABHOIO JAHHOMY, [IOCTPOCHHUE CEPEAMHHOTO
MIEPIICHIUKYJIIPA TaHHOTO OTPE3Ka, MOCTPOCHUE MPSIMOM, TPOXOAAIIEN YeEPE3 JaHHYIO TOUKY U IEPIICHINKYJIAPHON TaHHOU
MPsIMOiA, MOCTPOCHHUE OUCCEKTPUCHI TaHHOTO yria. [locTpoenue TpeyroiabHUKa 1o 3aJaHHbIM 35eMenTaM. Meton 'MT B 3agavax
Ha MMOCTPOEHUE.

I/I3MepeHHe reOMETpU4YCCKUX BECJINYHH.

JnuHa otpeska. Paccrosinue mexay aAByMs Toukamu. PaccTtosiHre ot Touku 10 npsMoi. Pacctosinue Mexay napauieibHbIMA
npsameiMu. [lepumerp MHOTOYTONIBHUKA. [[TMHA OKpY)KHOCTH. J[TMHa 1yru OKpy)HOCTH. ['pamycHas Mepa yria. Bennuuna
BrnicanHoro yria. [TonsTue mioiaau MHOroyroibHuKa. PaBHoBenrkue Gurypsl. Haxoxxaenue miomaam KBajapara,



IpsIMOYTOJILHUKA, TTapajiieiorpaMMa, TpeyrojbHuKa, Tpaneuud. [lorstue miomanau kpyra. [lnomans cekropa. OTHOIICHUE
JIOMIA ICH MOJOOHBIX (DUTYD.

JdexapaoBbl KOOPAMHATHI

dopMyira pacCTOSTHUS MEXAY AByMs Toukamu. KoopauHaTh cepeinHbI OTpe3Ka. Y paBHEeHUE GUTYPBI. Y paBHEHHS OKPYKHOCTH U
npsMoil. YTiaoBoi KO3)PUITUEHT MPSIMON.

BexTopbl

[Tonsatue BekTopa. Moayns (myinHa) BekTopa. PaBHbie BekTopbl. KomnmHeapubie BekTopbl. Koopannatel Bektopa. CrioxkeHue u
BBIUMTAHNE BEKTOPOB. Y MHOKEHUE BEKTOpPA Ha YnCi0. CKaIsspHOE MpOoU3BeAeHNE BEKTOPOB. KOCHHYC yrita Mexay AByMs
BEKTOpPaMH.

I'eomeTpuueckue npeodpasoBanus

[TonsiTue o npeodpazoBanuu Gurypsl. JBmwxeHue purypsl. Bunbl ABrmxkeHus GUTyphl: napajiesibHbIA IEPEHOC, OceBast
CUMMETpHUS, LIEHTpaJIbHAsL CUMMETpUs1, TOBOPOT. PaBHbie ¢purypsl. ['omorteTus. [lonodue gpuryp.

JIeMEHTHI JIOTUKH

Omnpenenenue. AkcMOMBI B Teopembl. JlokazatenscTBo. J[0ka3aTenbCTBO OT MPOTUBHOTO. TeopeMa, oOpaTHast JaHHOM.
Heobxoaumoe u qoctatogHoe ycioBusi. Y moTpebdieHne JOTHIeCKUX CBA30K €CIH ..., TO ...; TOTJa U TOJIBKO TOT/A.

N3 ucropum reomerpun, «Hauama» EBkinna. Mctopus naroro noctynata EBknuaa. Tpuronomerpusi — Hayka 00 ©3MepeHUN
TpeyroJbHUKOB. [locTpoeHne mpaBmiIbHBIX MHOTOYTOJILHUKOB. Kak 3apoaunack unes koopaunat. H. W. Jlo6auesckuii. JI. Diinep.
®danec. [Tudarop.

Conepskanue Kypca reomeTpun 9 kiacca (24 B HeJleJ110, Bcero 68 4)



Pemenue TpeyrojbHukoB (164)

Tpuronomerpudeckue pyukuu yriaa ot 0 7o 180rpagycoB. Teopema kocuHycoB. Teopema cunycoB. Perienue
TPEYTOJIbHUKOB. DOPMYIIBI JIJIsI HAXOXKACHUS TIJIOIAAU TPEYTOJIbHUKA

Kontponbaaspadora Ne 1

IIpaBu/IbHBbIE MHOTOYTOJILHUKH (94)

IIpaBuibHBbIE MHOTOYTOJIBHUKH U UX CBOMCTBA. JnmmnHa okpyxkHOCTH. [ LImomaae kpyra.
KonTtponsnasgpabdora Ne 2

JexaproBbl koopauHatsl (1149)

Paccrossnue Mexay IByMsT TOUKaMH C 3alaHHBIMU KoopaunHataMu. KoopanHaTel cepeIMHBI OTpe3Ka. Y paBHCHUE
(urypsl. YpaBHEHHE OKPY>KHOCTH. Y paBHEHHE NPSAMOM. YTIOBOU KOAPPUITUEHT TIPSIMOU

Kontposnbhas padora Ne 3

BekTopsi (144)

[Tonsarue BekTopa. CiokKeHUEe U BBIYMTAHUE BEKTOPOB. Y MHOXKEHHE BEKTOpa Ha yucio. CkalsipHOE MPOU3BEICHUE BEKTOPOB.
Kontponbnas pabora Ne 4

I'eomeTpuueckune npeodpazoBanus (104)

JIBmxenue (nepemerrenue) ¢urypsl. [lapamnensabiii iepenoc. OceBasi cumMmeTpusi. LlenTpanbHas
cummeTpus. [ToBopot. 'omoretusi. [Togobue puryp.

KontponsHasspabora Ne 5



HavaabHble cBeleHUs U3 cTepeoMeTpuu (54)

[Ipsmas npusma. [Tupamuna. [Humuuap. Konyc. lllap. KonTpoabsHasspabora Ne 6

IToBTOpEeHMe M cucTeMaTH3anMsl Y4eOHOro MmarepuaJja ( 34)

TEMATHUYECKOE IINTAHUPOBAHHUE kypca reomerpuu 14 9 Kiacca

C y‘léTOM peaan3anui BOCIIUTATC/IBHOIO MIOTCHIHAJIA YPOKA

Ne Coneprxanue yueOHOTO MaTepHraiia KomnuecTtBo | Peanu3anys BOCIATATENIBHOTO MOTEHIMANA YPOKa
4acoB
9 Kkiace 684
1| Pemenue TPEyrONbHUKOB. 164 — YCTaHOBJIEHHE JOBEPUTEIILHBIX OTHOIIECHUM
MEXy YYUTEJIEM U €r0 YYCHHKaMHU,
CHOCOOCTBYIOLIUX MO3UTUBHOMY BOCHPUSATHIO
oOyyaroluMucs TpeOOBaHUN yUUTEs,
IPUBJICYCHUIO UX BHUMaHUS K 00CyKJ1aeMOi Ha
ypoKe HHpOpMalny, aKTUBU3ALUN UX
MMO3HABATEIbHOU ACSITEIbHOCTH;
1,2,3
2 | IlpaBuipHBIE MHOTOYTOJIbHUKH. 94 — IpUBJICYEHNE BHUMAHUS O0y4YarommnXcs K

IIECHHOCTHOMY aCTEKTY U3y4aeMbIX Ha ypOKax
SIBJICHH, OpTaHu3aIlys X padoThI C MOTydyaeMOoi
Ha ypOKE COIMAIBHO 3HAUNMON HHMOpMAIEit —
WHUIMAPOBAHUE €€ 00CYKIEHHSI, BEICKa3bIBAaHUS
y4YaIuMHUACs] COOCTBEHHOTO MHEHHS T10 €€ TIOBOTY,




BBIPa0OTKH CBOETO K HEW OTHOLIEHMUS;
1,45

I[eKapTOBBI KOOPpAHWHATHEI.

11y

— BKJIIOYEHHE B YPOK UTPOBBIX MPOLEYP -
reiiMep-TeXHOJIOTUH (KBECThI, HHTEPAKTUBHBIC
3a/1aHus, CKaHep (PEHTTeH) METOIUKY, OaTI(u,
KOHTp - CTpailK U Ap.), KOTOPbIE IOMOTAOT
NOJJIEP>KaTh MOTHUBALIMIO O0YYArOIINXCS K
MOJIYYEHUIO 3HAHUM, HaJJa)KUBAHUIO MIO3UTHBHBIX
MEXJIMYHOCTHBIX OTHOUIEHUH, TOMOTatOT
YCTaHOBJICHHIO T00POKENATEIbHON aTMOC(epbl

4yepe3 YPOKU U BHEKJIACCHBIE MEPOIIPUSATHS;
2,3,6

BekTtopsr.

14y

— MHULIMMPOBAHUE U NOJIEPIKKA
UCCIIEIOBATENBCKOMN 1eATEIbHOCTH 00yYaronXxcs
B paMKax peajii3allid MU UHAWBUIYyaJIbHbBIX U
TPYMIOBBIX UCCIIEIOBATENIHCKUX MIPOEKTOB, YTO
JacT 00y4YaroIMMCs BO3MOKHOCTh MPUOOPECTH
HABbIK CAMOCTOSITEIbHOTO PEIICHUS
TEOPETUYECKON MPOOIEMbI, HABBIK
reHEpUPOBaHUA U 0POPMIIEHUS COOCTBEHHBIX
Ui, HABbIK YBAKUTEIHHOTO OTHOIICHHUS K
qy)KUM UJesIM, O(POPMIICHHBIM B paboTaxX JPYyTrux
UcclieoBaTeseil, HaBbIK MyOIMYHOTO
BBICTYIUICHHUS NIEpe]] ay TUTOpHUEH,
apryMEHTHPOBAHUS U OTCTAaMBaHUS CBOEH TOUKH

3pCHHUS.
3,4,7

['eomeTpuyeckue npeoOpa3oBaHMUsL.

104

— HHUIMUPOBAHHUC U TOJACPIKKA




UCCIIEIOBATENBCKON AESITEIbHOCTH 00Y4ArOIINUXCS
B PaMKax peajii3allid MU UHAUBUIyaJIbHBIX U
IPYNIOBBIX UCCIIEI0BATENIBCKUX IPOEKTOB, YTO
JacT 00y4aromuMcs BO3MOXHOCTb IPUOOPECTH

HABBIK CAMOCTOSITEIBHOTO PEIICHUS
TEOPETUYECKON MTPOOIEMBI, HABBIK
reHEPUPOBAHUA U OPOPMIIEHUST COOCTBEHHBIX
UJiei, HABBIK YBAXKUTEILHOTO OTHOLIEHUS K

Yy)KUM UJesIM, OPOPMIIEHHBIM B paboTax Apyrux

uccieaoBareneid, HaBbIK MyOJIUYHOTO
BBICTYIUICHUS NIepe] Ay JUTOPUEH,
apryMEHTUPOBAHMS M OTCTaWBAHMS CBOECH TOUKU

3pCHHU.
2,5,6

HauanbHble CBeIEHUS U3 CTEPEOMETPUH

54

— BKJIFOUEHHE B YPOK UTPOBBIX ITPOLIEYD -
reiiMep-TexXHOoJIOTHi (KBECThI, UHTEPAKTUBHbIC
3a/1aHusl, CKaHep (PEHTreH) MEeTOAUKY, OaTidui,
KOHTp - CTpaiiK U Ap.), KOTOPbIE IOMOT 0T
NOJJIepP>KaTh MOTUBALIMIO OOYYAIOIINXCS K
NOJIYYEHUIO 3HAHUM, HaJa)KUBAHUIO MIO3UTHUBHBIX
MEXJIMYHOCTHBIX OTHOUIEHUH, TOMOTatoT
YCTaHOBJICHUIO 100pOXKENaTeIbHON aTMOoCc(epbl
yepe3 YPOKU U BHEKIIACCHBIE MEPOIIPUSTHUS;
2,34

[ToBTOpEeHue
Y CUCTEMaTHu3aIus yueOHOro MaTepurana

RL

— BKJIIOYEHHE B YPOK UTPOBBIX MPOLELYP -
reiiMep-TeXHOJIOTUH (KBECThI, MHTEPAKTHUBHbBIC
3a/iaHus, CKaHep (PEHTTeH) METOIUKY, OaTidu,
KOHTp - CTpailK U JIp.), KOTOPbIE TOMOTAIOT




NoJIepKaTh MOTHBAIIMIO O0YUYaIOINUXCS K
MOJIYYCHUIO 3HAHUM, HaJJaXKUBAHUIO TIO3UTUBHBIX
MEXJIMYHOCTHBIX OTHOIIEHUH, TOMOTatoT
YCTaHOBJICHUIO 100pOXKENaTeNIbHON aTMOoCc(epbl

Yyepe3 YPOKHU U BHEKIIACCHBIE MEPOIIPUSITHUS;
2,3,4
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