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2023

IHosicHUTeNLHAA 3AIIUCKA

Hacrosimmas nporpamMma BHEYPOYHOM JESTEIBHOCTH COCTaBJIEHA B COOTBETCTBUM C
TpeOOBaHUSMU K pe3yjbTaTaM OCBOEHHS OCHOBHON 00pa30BaTeIbHONW IPOrpaMMbl OCHOBHOI'O

oOrmrero oOpa3oBaHMs M paccuuTaHa Ha 1 4 B Henemo, 17 yacoB B TeUeHUE BTOPOTO TOJTYTOIUS
2023-2024 ygyebHOTO TOAA.

OOyuenne mnoTrpeOyeT OT ydYalmuxcs YMCTBEHHBIX M BOJIEBBIX YCHJIHMH, DPa3BHTOTO
BHHUMAaHUs, BOCIIMTAHUS TaKUX KadyeCTB, KaK AKTUBHOCTb, TBOPYECKAas WHUIMATHBA, YMCHWMU
KOJIJICKTHBHO-TIO3HABATEILHOTO Tpy/aa. JlaHHas mporpaMMa mo3BOJISIET JIMKBHAUPOBATH MPOOEIIBI
B 3HaHWSX M HOJArOTOBUTH oOydaroummxcs k crnadye I'MMA B cooTBeTcTBUM ¢ TpeOOBaHUSIMH,
IpeIbABISEMBIMI HOBBIMU 00pa30BaTEIbHBIMH CTaHIAPTAMH.

OcCoOeHHOCTh Kypca COCTOMT B IOBTOPEHMH, 3aKPEIUNICHHHM U YIIIYOJNCHHH 3HAHUU 10
OCHOBHBIM paszJieJlaM IIKOJBHOTO Kypca MAaTEeMaTHKH C IOMOILIbIO Pa3lUYHBIX IH(POBBIX
00pa30BaTEeNbHBIX PECYPCOB; (OPMHPOBAHWU YMEHHS OCYIIECTBIATH Pa3HOOOpPA3HbBIC BUIIBI
CaMOCTOSATENIHON JEATENIFHOCTH C LU(QPOBBIMH 00pa30BaTEeIbHBIMUA PECYpCAMH; PA3BHTHS
CAMOKOHTPOJISI M CAaMOOIEHKH 3HAHWH C TIOMOUIBIO pa3UYHBIX (OPM TECTHPOBAHUS,
(GopMUpOBaHUS y Y4YaIIMXCS LEIOCTHOTO MpPEACTAaBICHUS O TEMe, €€ 3HA4YCHUS B pasJele
MaTeMaTHUKH, CBSA3M C JPYTUMHU TeMaMu; (POPMUPOBAHUS AHATTUTUUECKOIO MBIIIJICHUS, Pa3BUTHE
HaMsTH, KPyro3opa, yMEHUs MpPeoJoIeBaTh TPYJHOCTH NPH PEHICHHH OoJiee CIOXKHBIX 3ajad;
OCYIIECTBJIEHUU pabOThl C JIONOJHUTENIbHON JUTEpaTypol; aKIEHTUPOBAHUM BHUMAaHUS
y4ammxcsi Ha €JUHBIX TPeOOBAaHMAX K IpaBWiaM O(QOPMIICHHUS Pa3JIMYHBIX BUIOB 3a/aHHH,
BKJIIOYAa€MBIX B  HUTOTI'OBYIO arrecTtauro 3a KypcC OCHOBHOM IIKOJIBI, paciiipCeHHU
MaTEMaTUYeCKUX TMPEJCTABICHUH YYallUXCSd 110 ONpPENCNEHHBIM TEMaM, BKIIOUEHHBIM B
[IPOrpaMMbl BCTYIUTENIbHBIX SK3aMEHOB B JPYTU€ TUIIbI yU€OHBIX 3aBEACHUM.

1. HJIaHI/lpyeMble pe3yJbTaThbl 0OCBOCHUS MPOTPaMMbI KypcCa
Jluunocmmuuwie pesyibmamaol:

e OTBETCTBEHHOE OTHOILIEHHE K YYEHHIO, TOTOBHOCTh U CHOCOOHOCTh K CaMOPa3BUTHIO U
€caM000pa30BaHNI0 Ha OCHOBE MOTHBAlUMU K OOYYEHHIO M IO3HAHUIO, OCO3ZHAHHOMY
BBIOOPY M TOCTPOECHHIO JalbHEeHIeHl MHAMBHIYalIbHON TpaeKTOpuu oOpa3oBaHMs Ha
0a3e OpUEHTUPOBKH B MUpe Ipodeccuil u npodeccrnoHalbHbIX MPEANOYTEHUN, C YIETOM
YCTOMUYUBBIX TI03HABATENIbHBIX MHTEPECOB, a TaKXXe Ha OCHOBE (hopMUpOBaHUS
YBaKUTEIBbHOTO OTHOILIEHUS K TPYY.

o @opMupoOBaHUE LEIOCTHOTO MHPOBO33PEHMs, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKU U OOLIECTBEHHON IPAKTUKH.

e OcBoeHuEe COIMATIBHBIX HOPM, ITPABUJII MTOBEAECHUS, pOJIei U (OPM COLMATBHOM KU3HHU.

o Pa3BuTue MOpasbHOTO CO3HAHMS U KOMIIETEHTHOCTH B PELICHUH MOPAJIbHBIX MTPOOJIEM Ha
OCHOBE JIMYHOCTHOTO BHIOOpa, POPMUPOBAHUS HPABCTBEHHBIX YYBCTB U HPABCTBEHHOT'O
MTOBEJICHUS, OCO3HAHHOT'O M OTBETCTBEHHOI'O OTHOLIEHUS K HDABCTBEHHBIM ITOCTYIIKAM.

o  ®opMHpPOBaHNE KOMMYHUKATHBHOW KOMIIETEHTHOCTH B OOIIEHUH U COTPYAHUYECTBE.

e ®opMupoBaHHE CIOCOOHOCTH K HMOILMOHAIBHOMY BOCHPUATHIO MaTeMaTHYEeCKHUX
00BEKTOB, 33/1a4, PELICHUH, pacCyKIeHHUH

Memanpeomemnule pe3yromamsi 00y4eHus.

Pezynamuenvie YY/I.



e ONpEneNnsiTh COOCTBEHHBIE MPOOJIEMbI M MPUYUHBI X BO3HUKHOBEHHUsS MpH padoTe ¢
MaTeMaTHYECKUMH 00bEKTaMH,

e (QopmynupoBaTh COOCTBCHHBIE BEPCHUU WM MPUMCHITH YK€ H3BECTHbIC (OPMBI U
METO/BI PEIICHUST MaTeMaTHYeCKOW NpoOJaeMbl, (OpMyIUpOBaTh MPEIIOIOKEHHUS U
CTPOUTH THUIIOTE3bl OTHOCHTEIHLHO PAcCMATPUBAEMOTO0 OOBEKTa W TPEIBOCXHUIIATH
pe3yJIbTaThl CBOCH y4eOHO-TT03HABATEIBHOM IS TEILHOCTH;

e ONpEHNeNITh IYTH JOCTIDKEHUS IIeJied W B3BEUIMBATH BO3MOXKHOCTH Pa3pelIcHUS
OIPENIEICHHBIX y4eOHO-TT03HABATEIBHBIX 3a/la4 B COOTBETCTBUU C OINPEICICHHBIMU
KPUTEPUSIMH U 33]]a9aMU;

e BBICTPaMBaTh COOCTBEHHOE O00Opa30BaTENBHOE MOANPOCTPAHCTBO IS  pa3pelICHHS
OTIPEICNIEHHOTO Kpyra 3ajad, ONpeaeaTh U HaXOAUTh YCIOBUS ISl pealu3aliyi UAeH 1
IJ1aHOB (caMo00yueHue);

e  CaMOCTOSITEIHHO BHIOMpATh CPEAM MPEAIOKEHHBIX pecypcoB Hambosee 3¢ heKTHBHBIC U
3HAYMMBIC TP PAdOTE C ONMPEICICHHON MAaTEMaTHIECKON MOJICIBIO;

e yMETh COCTAaBIIATh IUIAH pa3pelICHHs ONPEACICHHOTO Kpyra 3afad, HCIOIb3Ys
pa3JInYHBIE CXEMBI, PECYPChl TIOCTPOCHHUS JUarpaMM, MEHTAIBHBIX KapT, MO3BOJISIOIINX
MIPOU3BECTH JIOTHKO-CTPYKTYPHBIN aHATN3 33]1a4H;

e yMETh IUIAHMPOBATh CBOW 0Opa30BaTEIbHBI MapUIpyT, KOPPEKTUPOBATh W BHOCHUTH
OTIpe/Ic/ICHHbIC W3MEHEHUS, Ka4eCTBEHHO BIUSIONINEC HA KOHECUYHBIA TPOAYKT y4eOHO-
MI03HABATEJIbHOM JICSITEIIbHOCTH;

e yYMCHHE KAUeCTBEHHO COOTHOCHUTH CBOM JCUCTBUS C MPEABKYIIAEMBIM UTOIOM y4eOHO-
MO3HABATEJILHOM JESATEIBHOCTH IMOCPEICTBOM KOHTPOJS M IJIAHUPOBAHUS Y4eOHOTO
mporecca B COOTBETCTBHH C  HM3MEHSIONUMUCS CHUTYAllUsIMH W TPHUMCHSICMBIMHU
cpeacTBaMu M (popMaMu OpraHW3alMd COTPYIHHUYECTBA, a TAKKE HHIUBUAYAIIbHOU
paboThI HA YPOKE;

e yMEHHE OTOMpATh COOTBETCTBYIOIIHE CPEACTBA PEaIU3aIlMK PEIICHUS MAaTEMaTHYCCKUX
3a/1a4, TOA0MpPATh WHCTPYMEHTHI JUIS OIICHWBAHHS CBOCH TpaeKTopud B padboTe ¢
MaTeMaTHYECKUMH TMOHITUSIMHU ¥ MOJICIISIMU;

Ho3naseamenvnvie YY/I.

e  YMEHHE OINPEAEIATH OCHOBOIIOJIATAIOIIEE MOHATUE U TPOU3BOIUTH JIOTHKO-CTPYKTYPHBIN
aHajIn3, OonpeacidTbh OCHOBHBIC IMPU3HAKHU U CBOMCTBA C IMOMOIIIBIO COOTBCTCTBYIOIIUX
CPEICTB U MHCTPYMEHTOB;

e yMEHHE MPOBOAUTH KJIACCUPUKALNIO OOBEKTOB HAa OCHOBE KPUTEPHEB, BBIIEIATH
OCHOBHOE Ha ()OHE BTOPOCTENECHHBIX IaHHBIX;

e yMEHHME MpPOBOAWTH JIOTMYECKOE pAacCyXJA€HHE B HalpaBICHUH OT OOIIUX
3aKOHOMEPHOCTEN N3y4aeMOM 3a1a4M J10 YACTHBIX PACCMOTPEHUM;

e YMEHHE CTPOUTH JIOTUYECKUE PACCYKIEHUS HA OCHOBE CUCTEMHBIX CPABHEHUIN OCHOBHBIX
KOMIIOHCHTOB M3Yy4YaCMOI'0 MAaTEeMaTH4YCCKOIro pasacia HWJIM MOACIH, IIOHATUA HIIN
KJIACCOB, BBIJIEIIAS ONPEAEICHHBIE CYIIECTBEHHBIEC IPU3HAKY WJIN KPUTEPUY;

e YMCHHC BBISABIIATD, CTPOUTH 3aKOHOMECPHOCTD, CBA3HOCTB, JJOTUYHOCTB
COOTBETCTBYIOLIMX ILIETIOYEK PACCYKICHUH MpH paboTe ¢ MaTeMaTHYECKUMH 3ajayaMH,
YMCTb HOJIpO6HO U CKaATO MNPEACTABIIATH ACTATIM3ALUIO OCHOBHBLIX KOMIIOHCHTOB IIpU
JI0Ka3aTeNIbCTBE MMOHATHM U COOTHOLLIEHUI HA MaTEMaTUYECKOM SI3BIKE;

e YMCHHC OPraHHU30BBIBATH IIOMCK KW BBIABIIATH MNPUYUHBI BO3HHKAIOMIUX ITPOLECCOB,
SBJICHUH, Hambosiee BepOsATHBbIE (DAKTOPBI, MO KOTOPHIM MaTeMaTHYECKHE MOJEIU H
00BEKTHI BEOAYT ceds1 1o OMPECACIICHHBIM JIOTHYCCKUM 3aKOHaM, YMCTL IIPUBOJUTH
IIPUYMUHHO-CJIEICTBEHHBIN aHAIN3 MOHATUH, CY>KJIEHUN U MAaTEMaTUYECKUX 3aKOHOB;

e YMEHHE CTPOMTH MAaTEMaTHUYECKYI0 MOJEIb MpPHU 33JaHHOM YCIOBHH, O00JaJarolei
ONpENIeNICHHBIMU  XapaKTepUCTUKaMU  O0BEKTa TpU  HAJTUYUU  OIpEJesICHHBIX
KOMITIOHCHTOB (bOpMI/IPYIOHIeFOCH npeaAnojaracMoro nmoOHATUA WA ABJICHUA,



e YMEHHME  IEPEBOJUTH  TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIIOLIYIO
MaTeMaTHYeCKOM 3aJadynM Ha A3bIK IpaU4ecKkoro OTOOpaKEHUs - COCTABICHMS
MaTEeMaTU4YeCKON MOJEIIH, COXPAHSAIOIIEH OCHOBHBIE CBOMCTBA U XapaKTEPUCTUKH;

e yYMCHHME 3aJaBaTh IUIAH PCIICHUS MATEMaTUYECKOW 3aJadud, PEaJn30BbIBATH AJITOPUTM
JNeHCTBUH Kak IMOIIArOBOW HWHCTPYKLIMHU Uil pa3pelieHus y4eOHO-1I03HaBaTeIbHOM
3aJa4H;

e YMEHME CTPOUTH AOKA3aTEIbCTBO METOJOM OT IIPOTUBHOIO;

e yMeHHue paboTaTh ¢ MPOOJIEMHOM CUTyallMel, OCYILECTBIATh 00pa3oBaTeIbHbIN MpoLECC
IIOCPEACTBOM IIOMCKAa METOJOB U CIIOCOOOB pa3pelleHus 3a/1ayM, ONpPEeAeATh IPaHULIbI
CBOEro 00pa30BaTENLHOIO IPOCTPAHCTBA;

e YMETb OPUEHTUPOBATHCS B TEKCTE, BBIABJIATH IJIABHOE YCJIOBHUE 3aJa4M U YCTAaHABIIMUBATH
COOTHOILIEHUE pacCMaTpUBAaEMbIX OOBEKTOB;

e yMEHHE TNEPEBOJIUTH, HHTEPIPETUPOBATH TEKCT B HWHbIE (OPMBI MPEICTABICHUS
UH(POPMALIUU: CXEMBI, TUarpaMMbl, rpauecKoe MpeICTaBICHUE JaHHBIX;

Kommynuxamuenwvie YY/I.

e yMeHHE paboTaThb B KOMaHze, (OpMHUpOBaHME HABBIKOB COTPYAHHMYECTBA M y4eOHOTO
B3aMMOJICHCTBUS B YCIIOBUSAX KOMAaH/IHOM UIPbI WJIM MHOU (hOPMBI B3aUMOJICHCTBUS;

e YMEHHE DACIpeleNATh POJIM U 3aJaud B paMKax 3aHATHs, (GOPMHUPYs TaKKe HABBIKH
OpraHU3aTOPCKOIO XapaKTepa;

e yMEHHE OLEHMBATh MPABUIBHOCTb COOCTBEHHBIX JEHCTBUH, a Takke JesATEeIbHOCTH
JPYrUX Y4aCTHUKOB KOMAaH/JIbI;

e KOPPEKTHO, B paMKax 3aJjad KOMMYHHKaIUH, (GOPMYIMPOBATh U OTCTAUBAThH B3IJISA[HI,
apryMEHTHPOBAaTh  JIOBOJABI, BBIBOJABI, a TAaKXe€ BBIJBUIaTb KOHTPApryMEHTBHI,
HEOOXO/AUMBbIE JJIs1 BBIBIECHUS CHUTyallud YycIexa B pPELICHUMH TOH WM HHOU
MaTeMaTHYECKOM 3aa4H;

e yMEHHE [IO0JIb30BaThCSl MAaTEeMaTHUYeCKMMHM TEpMUHAMM JUIi pELIeHHus y4deOHo-
IIO3HABATEJIBHBIX 33J1a4, 4 TAK)KE CTPOUTH COOTBETCTBYIOIINE PEUEBbIC BBICKA3bIBAHUS HA
MaTEMaTUYECKOM SI3bIKE /IS BBICTpauBaHUS MaTEMAaTUYECKOW MOJEIN;

e YMETb CTPOUTh MAaTEMaTHYECKHE MOJAEIM C IIOMOIIbIO  COOTBETCTBYIOIIETO
IPOTPaMMHOT0 00ecrieueHusl, CEpBUCOB CBOOOIHOTO OT/IAJIEHHOTO JOCTYIIA;

e yMETb I'PAMOTHO U Y€TKO, corjacHo npaBuiam odopmieHus KMM-a OI'D 3anocuth
[IOJIyYEHHBIE PE3YJIbTAThl - OTBETHI.

Ilpeomemmnuie pe3yromamul:

e (GopMHpPOBaHHE HABBIKOB IOHUCKA MAaTEMaTHYECKOTO METO/Aa, ajropuTMa M TOHCKa
pelieHus 3a1a4uu B CTpyKType 3agad OI'3;

e (dopMHpOBaHME HABBIKA PEIIEHUS OMPEICIEHHBIX TUIIOB 33/1a4 B CTPYKTYype 3ana4d OI'3;

e yMeHHe paboTaTh ¢ TaOIMIIAMH, CO CXEMaMH, C TEKCTOBBIMHU JaHHBIMHU; YMETh
mpeoOpa3oBhIBATh 3HAKK M CUMBOJIBI B JOKA3aTENbCTBAX U MPUMEHIEMBIX METOJAX IS
perieHus 00pa3oBaTeNbHBIX 33/1a4;

e YMEHHE TIPHUBOJUTH B CHCTEMY, COTOCTaBIISATh, 0000mMAaTh ¥ AaHAIM3UPOBATH
UH(OPMAIIMOHHBIE KOMIIOHEHTHl MAaTeMAaTUYECKOTO XapakTepa M yMeTh MPUMEHSThH
3aKOHBI ¥ TIPaBHJIA JIJIsI PEUIEHUS KOHKPETHBIX 3a/1a4;

e yYMCHHE BBIJCNATH TJIABHYI0 M HM30BITOUYHYIO HMH(OpPMAIHIO, MPOU3BOJIUTH CMBICIOBOE
CKaTHUE MAaTeMaTHYECKUX (PAaKTOB, COBOKYITHOCTH METOJIOB M CIIOCOOOB PEIICHUS; YMETh
MIPEJICTABIISITh B CJIOBECHON (pOpME, UCTIONB3Ysl CXEMBI M Pa3iIfyHble TaOIUIlbl, TpaduKu
Y IWarpaMMbl, KapThl HOHSATHUA U KJIACTEPbl, OCHOBHBIC UJICH W IIJIaH PEUICHUS] TOW WU
WHOM MaTeMaTHUYeCKOM 3aJauH.



2. Cogep:xanue Kypca
Anreopa

MojaenupoBaHue peajibHbIX CHTyalMii Ha s3bIKke ajaredpbl. TaOiuuHOoe W
rpaguyecKkoe NPEICTaBJICHHE NaHHBIX, IUIAH W CXEMa, HM3BJICYCHUE HY)KHOW HMH(POpPMAIIHH.
N3menunBoCcTh Tpu u3MepeHusx. Pemaromue npaBwia. 3aKOHOMEPHOCTH B HW3MEHYMBBIX
BeIMYMHAX. BpluuciaeHuss W mpeoOpa3oBaHWEe BeNMMYMH. VcciaemoBaHWE — MPOCTEHIIMX
MaTeMaTHYCCKUX MOJCIICH.

IIpeoOpa3oBanns anredOpanyvecKux BbIPaiKeHMil, pellleHHe YPABHEHHH, HEPABEHCTB M HX
cucTeM.

[lonatue ypaBHEHHS M KOpHSA YypaBHEHUs. [IpeocmagieHue 0 pagHOCUTLHOCMU
ypaeuenutl. Obracmo onpedenerus ypasHerus (001acmv 00ONYCMUMbBIX 3HAYEHUL NePeMEeHHO).

KBagpatHele ypaBHeHus. Hemonsble KkBajgpaTHble ypaBHEHMs. JIMCKpUMHHAHT
KBaApaTHOro ypaBHeHusa. Dopmyna KOpHEHW KBaJIpaTHOrO ypaBHEHMs. Ieopema Buema.
Teopema, obpamnas meopeme Buema. Perienue KBaJpaTHBIX YpaBHEHM: HCIOJIb30BAHUE
(GopMynbl Ul HAXOXKACHUS KOPHEH, 2paguueckuii mMemoo peuwlenus, pasziodceHue Ha
MHOJCUmMenu, noobop KopHeu ¢ ucnoirvzosanuem meopemvl Buema. Konuuecmeo xopmeii
K6AOPAMHO20 YPAGHEHUs 6 3A8UCUMOCU Om €20 OUCKpuMuHanma. bukeaopammuvie ypaenenus.
Ypasnenus, ceooumvie k nunelinbiM U K8AOPAMHBIM.

Pemenue mpocredmmx ApoOHO-TUHEHHBIX YpaBHEHUH. PeuieHue OpoOHO-payuoHAIbHbIX
VPaHeHUIl.

Memo0wi pewienus ypasHenuii: Memoovl pasHOCUTbHBIX NPeodPa308aHull, Memoo 3aMeHbl
nepementol, epaguueckuti memoo. Mcnonrvzoeanue c0ticme QyHKYULl npu peuieHuy ypasHeHull.

[IpeoOpa3oBanue IpOOHO-TMHEMHBIX BBIPAKEHUN: CIIO)KEHHE, YMHOXEHHE, JIEJICHHE.
Aneebpauueckas 0pobw. Cokpawenue ancebpauueckux opobeu. Ilpusedenue ancebpauyeckux
Opobeu Kk obwemy 3Hamenamenro. Jelicmseus ¢ aneebpaudecKumu OpoOIMU: CILONCEHUE,
sblUUMAHUe, YMHOJNCEHUE, OeleHUe, 8036€0CHUE 8 CTNENEHD.

Bripaxkxenue ¢ nepemeHHOH. 3HaueHue BbIpakeHUs. [loacTaHOBKa BBIpaXKEHHI BMECTO
nepeMeHHbIX. [IoHSATHE HppalUOHAIBHOrO 4YHCia. Pacro3HaBaHWE WPPALMOHAIBHBIX YHCEN.
[Tpumepsl nokaszatensCTB B anreOpe. JlelicTBUA ¢ MppaliOHAIBHBIMUA YUCIAMU: YMHOXKEHUE,
JIeJIeHNE, BO3BEIEHNE B CTeNIeHb. MHOKeCTBO JIEHCTBUTEIIHLHBIX YHCEIT.

Cremnens ¢ HaTypaJlbHbIM I10Ka3aTCJIEM U €€ CBOICTBA. Hp606pa30BaHI/I$I BBIpa)KeHPIfI,
COACPpKAIMNX CTCIICHU C HATYPAJIbHBIM ITOKA3aTCICM.

OpnouneH, MHorousneH. JlelicTBUS C OHOYIEHAMH W MHOTOUYJICHAaMHU (CIIOKEHHE,
BBIYMTAHUE, YMHOXKEHUE). DOPMYIIbl COKPAILIEHHOT0 YMHOXEHUS: pa3HOCTh KBaIpaTOB, KBAApPAT
CYMMBI U pa3HOCTU. Pa3znokeHne MHOTOWICHAa Ha MHOKHUTEJIM: BBIHECEHHE OOIIETO MHOXKHTEIIS
3a CKOOKH, TpYNIUpPOBKa, NMpUMEHEHHEe (OpMYyT COKpPAIEHHOTO YMHOXXKeHHUsA. KBaapaTHbIN
TPEXWIEH, pa3J0)KEHUE KBAPATHOTIO TpEeXwieHa Ha MHOKUTENH. Teopema besy.

HepaBeHcTBa M cuUCTEMBI HEPAaBEHCTB C OJHOM NEPEMEHHOW. PenieHue HEpaBeHCTB H
CHCTEM HEpaBEHCTB C OJHOM MEepPEeMEHHOW: JMHEHHBIX, kéaopamHuix. V300parkeHne peleHus



HCPABCHCTB T CUCTCM HCPABCHCTB Ha JHCI0OBOU HpHMOﬁ. 3amnuch peiCHUs HCPABCHCTB U CUCTCM
HEPaBEHCTB.

DYyHKIUOHAIBbHbIE 3aBUCUMOCTH BeJIM4uH. 'paduxn pynkomii.

JlekapToBbI ~ KOOpAMHATHI Ha IUIOCKOCTH. DopMupoBaHHe TpeACTaBICHUH O
METANpPEIMETHOM TIOHATUU «KOOpAWHATBD». CrocoObl 3amaHusi (YHKIHA: aHATUTUYECKUH,
rpadudeckuid, Tabnmuunbiii. ['padux dynakuuu. [IpuMepsl QyHKINNA, MOTy4aeMbIX B MPOIECCE
WCCJICIOBAHMSI PA3IIUYHBIX PEATBHBIX MTPOIIECCOB M PEIICHUs 3a/1a4. 3HaueHHe (YHKITUU B TOUKE.
CpoiicTBa (yHKIMW: OOJIACTH ONpEICICHHs, MHOXECTBO 3HAYCHHU, HYIH, NPOMEXKYTKH
3HAKOMOCTOSIHCTBA, YETHOCTH/HEYETHOCTbD, IIPOMEKYTKH BO3pPACTAHUS U YOBIBaHUS, HAUOOJIbIIICES
U HauMeHblnee 3HaueHus. MccnenoBanue GyHKIMU 10 ee rpaduky.

CpoiictBa u rpaduk mnuHEWHOW (yHKIMH. YTIOBOW KOIPQPHUIMEHT MPSIMOM.
Pacnonoxenue rpaguka qnHeiHON (QyHKIMM B 3aBUCMOCTH OT €€ yIJIOBOro KoddduuueHTta u
cBoOomHOrO uneHa. Haxoxnaenne Kod(pPUIMEHTOB JHMHEHHONH (QYHKIMM 1O 3aJaHHBIM
YCIIOBUSAM: ITPOXOXKJIEHUE NMPSIMOI yepe3 ABe TOUKU € 3aJJaHHBIMHU KOOPAMHATAMHU, IPOXO0KICHHUE
IIPSIMOM Yepe3 TaHHYIO TOYKY M ITapauIeIbHOM JaHHOW MPSMOM.

CpoiictBa u rpaduk KBaapaTuuHOW QyHKIMU (mapabomna). IloctpoeHume rpaduka
KBaJIPaTUYHON (PYHKIIMH IO TOUYKAM

[Toctpoenue u urenue rpadgukoB QyHKIUN, TOCTPOCHUE U HCCIEAOBAHUE MPOCTEHIINX
MaTEMATUUYECKUX MOJIEJIEN.

I'eomeTpust
Benuuuna yria. ['pagycnas mepa yria.

CpoiicTBa paBHOOEIPEHHOrO TpeyroyibHuKa. BHemHuit yroa tpeyroipHuka. Cymma
YIJI0B TPEYrOJbHUKA

I'eomerpuueckas ¢urypa. BHyTpeHHss, BHEIIHASA 00nacTH GUrypsl, rpaHuna. JIMHUU 1
o0nacTu Ha TUIOCKOCTH. Boimyknas u HeBbimykias ¢urypsl. [lnockas u Hemnockas (QUIYpHI.
ITonsitue BenuuuHbl. [nuna. M3Mepenue Hbl. EquHUIBI N3MEpEHMs ITMHbI

Beinenenue cBoiictB 00bekTOB. DOpMHpOBaHME MPEACTABICHUN O MeETarpeIMETHOM
HNOHATUM «purypa». Touka, OTpe30K, ImpsMas, JIyd, JIOMaHas, INIOCKOCTb, YIoJl, OMCCEKTpuca
yrja U €€ CBOMCTBA, BU/Ibl YTJIOB, MHOTOYT'OJIbHUKH, OKPY>KHOCTb U KPYT.

[Tnomanu. Gopmyssl IUIOMEAAN TPEYTOJBHUKA, NTapajuleJIorpaMMa U €r0 YaCTHBIX BUJIOB,
Tpaneuuu, ¢opmyna I'epoHa, ¢opMyna IUIOMIATM BBITYKIOTO YETHIPEXYTOJbHHUKA, (POPMYIIbI
JUIMHBI OKPY’KHOCTH U IIJIOLIAIU Kpyra

[Tnomaau. @opMyiibl IIIOMIAN TPEYTOJIbHUKA, TApaJUIeIOTpaMMa M €ro YaCTHBIX BUOB,
Tparnenuu, GopMysa IIOMaa1 BEITYKIOTO YeThIPEXyrojdbHUKa, (YOPMYIIbI JUIMHBI OKPY>KHOCTU U
wioniaau kpyra. [Inomaas npaBuaIsHOrO MHOTOYTOJIBHUKA.

Teopema Iludaropa. TpuroHomerpuyeckue COOTHONIICHHS B  MPSMOYTOJILHOM
TPEYTOJIbHUKE. Tpuronomerpuueckue byHKIIUN yria.
TeopeTrnueckne acreKThl, TEOPEMbI, aKCHOMBI, OTIPECIICHHS], JOPMYIIBI, JIEMMBI.



3. TpeGoBaHMsi K YPOBHIO MOATOTOBKH YYAIIUXCS
Anreopa
Buinycknux nayuumcs:

e TOHMMATh OCOOCHHOCTH JIECATHYHON CHCTEMBbI CUHCIICHUS;

e  OIEPHUPOBATH NOHATUAMH, CBA3aHHBIMU C IE€IMMOCTBIO HaTypaJIbHbBIX YUCEIL;

e BBIpAXaTh YHUCIA B HKBUBAICHTHBIX (hopMax, BbIOMpas Hamboyiee MOAXOIAIIYIO B
3aBHCHUMOCTH OT KOHKPETHOM CUTYyallHH;

e CpPaBHUBATH U YIOPSAIO0YMBATH PALMOHAIBHBIE YHACIIA;

e BBIIOJIHATH BBIYMCIICHUS C PALMOHAIBHBIMHM YHMCIAMH, COYETasl YCTHbIC U IHCbMECHHBIE
IIPUEMBI BBIYUCIICHUH, IPUMEHEHUE KAIbKYJISITOPA;

e HCIIOJNB30BaTh IIOHATHA M YMEHHs, CBSI3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEIMYHH,
IIPOLICHTAMHU, B XOJ€ PEIICHHUs MaTEMaTUYECKUX 3a4a4 U 3aJ1a4 U3 CMEXHBIX IIPEAMETOB,
BBITOJIHATH HECIIOKHBIE TPAKTUYECKUE PACUETHI.

e  HCHOJI30BaTh HAYAJIBHBIC IIPEICTABICHHS O MHOXKECTBE ACHCTBUTEIBHBIX YUCEIL,

e  OIEPUPOBATH NOHATUEM KBaJAPATHOTO KOPHS, IPUMEHSATH €0 B BBIYUCICHUSAX.

e ONEPUPOBATh MOHITHUIMH «TOXKIECTBO», «TOXIECTBEHHOE IPeoOpa3oBaHUE», pellaTh
3ajlauy, cojeprkamue OyKBeHHbIE JaHHbIE; paboTaTh ¢ hopMynamu;

e BBIIOJHATH MPEOOPa30BaHUSI BBIPAKEHUH, COJIEPXKALIMX CTENEHU C  LENbIMU
IIOKAa3aTeJsIMU U KBaJIpaTHbIE KOPHU;

e BBIOJIHATH TOXKJIECTBEHHbIE IPEOOpa3OBaHUs pallMOHAIbHBIX BBIPA)KEHUH HA OCHOBE
IpaBWI JEMCTBUI HAaJl MHOTOUJIEHAMH U alredpanyeckKuMu Jpo0smu;

e BBINOJHATH PA3JIOKECHUE MHOTOWICHOB HA MHOKHUTEIIH.

e pelmarh OCHOBHBIE BUJbl PAllMOHAIBHBIX YPAaBHEHUM C OJHOW IIEPEMEHHOM, CHCTEMBI
JIBYX YPaBHEHHUH C JBYMS IIEPEMEHHBIMU;

e I[IOHMMaThb YPAaBHEHHE KaK BAJKHEHIIYI0O MAaTEMAaTHYECKyH0 MOJENb JUIsl ONUCAHWUS U
U3YYEHUS pa3HOOOpa3HBIX peallbHbIX CUTyallMi, pemarb TEKCTOBbIE 3aJaud
areOpanyeckKuM METOJIOM;

e TPUMEHATH rpapuuecKue NpeCTaBICHUs AJIs UCCIEA0BaHNs yPaBHEHUH, UCCIIeI0BaHUS
U PEILLIECHUs CUCTEM YPaBHEHUM C IBYMS IIEPEMEHHBIMU.

e TIOHMMaTb W IPUMEHATh TEPMHUHOJIOTHIO M CHUMBOJMKY, CBS3aHHBIE C OTHOLIEHUEM
HEPaBEHCTBA, CBOMCTBA YHCIIOBBIX HEPABEHCTB;

e pelmarb JMHEHHBIE HEPAaBEHCTBA C OJHOW IIEPEMEHHOM M HX CHUCTEMBI, peuarh
KBaJJpaTHbIE HEPABEHCTBA C ONMOPOIl Ha rpapuuecKue npeCTaBIeHHs.

e T[OHMMaTh M HCIHOJB30BaTh (YHKUUOHAJIbHBIE TOHATUA U  S3bIK  (TEPMUHBL,
CHUMBOJIMYECKHE 0003HAUEHUS);

e CTPOUTH IpaUKU JIEMEHTAPHBIX (PYHKIIMI; UCCIEA0BaTh CBOWCTBA YMCIOBBIX (YHKIUI
Ha OCHOBE M3y4YeHUs OBEJICHUS UX I'pauKOB;

e TMOHUMaTh (QYHKIHUIO KaK BaXXHEHMIIyI0 MaTeMaTHYECKyl0 MOJAENIb Ul OIUCAaHUS
IPOIIECCOB M SIBJICHUN OKPYKAIOIIEr0 MHUpPA, NMPUMEHATh (DYHKIMOHAIBHBINA SI3BIK JUIS
OTMCAHM U UCCIIeI0OBaHNS 3aBUCUMOCTEH MEXly (PU3NUECKMMHU BEIUYHMHAMH.

I'eomerpus
Buinycknux nayuumcs:
e pacClio3HaBaTb Ha YCPTECIKaxX, pUCYHKAX, MOJACIAX M B OKPYXKAOIMIEM MHUPE ITJIIOCKUC H
IPOCTPaHCTBEHHBIE T€OMETpUYECKHe (QUTYPHI;

e pacmo3HaBaThb pa3BEPTKU KyOa, MNPSAMOYTOJIbHOTO TMapajljiesienumnea, MpaBUIbHON
MUPAMUJIBL, TUIHH]IPA U KOHYCA;



CTPOUTH PAa3BEPTKHU KyOa U MPSIMOYTOJILHOTO MapaJuiesIenuIesaa;

OTPENIeTIATh 10 JUHEHHBIM pa3MepaM pPa3BEPTKH (PUTYPHI JIMHEHHBIE pa3Mepbl caMOi
¢burypsr u H2060poT;

BBIUHCIIATH 00BbEM MPSIMOYTOJIBHOTO MapajuieNenunea.

II0JIb30BATHCS SA3BIKOM I'€OMETPUU Ul ONHMCAHMS MPEAMETOB OKPYXKAIOIIEro MUpa U MX
B3aMMHOI'O PACTIONOKECHHUS;

pacrio3HaBaTh M M300pa)kaTb Ha YEPTEKaX M PUCYHKAX reoMeTpuueckue (Gurypsl U ux
KOH(pUrypamnuu;

HAXOJUTh 3HAYCHUS JJIMH JIMHEHHBIX AJIEMEHTOB (PUTYp U MX OTHOIICHUS, TPaJyCHYIO
Mepy yrioB ot 0° mo 180°, mpumeHsis onpeneaeHus, CBOMCTBAa U IPU3HAKK PUTYP B HX
DIIEMEHTOB, OTHOWICHHA Quryp (paBeHCTBO, MOJ00ME, CHMMETPUH, IOBOPOT,
napaJuleNbHBIN epeHoc);

OIIEpUPOBATh C HayaJIbHBIMU MOHATUSMU TPUTOHOMETPUU U BBINOJIHSITH 3JIEMEHTapHbIE
orepanuu HaJ GyHKIUSIMH YTJIOB;

pemiath 3a7ayd Ha JJOKa3aTelbCTBO, ONUPAsACh HA HM3y4YCHHbIE CBOWCTBA GUTYp H
OTHOUIICHUN MEXIYy HUMU U IPUMEHSSI U3yYCHHbIE METObI JJ0KA3aTeIbCTB;

pelaTth HECJIOXHBIE 3aJayd  Ha IIOCTPOEHME, IPUMEHSSI OCHOBHBIE aITOPUTMBbI
MOCTPOCHHUS C TIOMOIIBIO LIUPKYIIS U THHEUKH;

pemarh npocTeiiye MIaHUMETPUUECKHE 3a/1a4H B IPOCTPAHCTBE.

UCIOJIb30BaTh CBOMCTBA M3MEPEHUS JJIUH, ITUIONIAJIEH U YIJIOB MPU pPEHIeHUH 3a7ad Ha
HaXO0X/ICHUE JJIMHBI OTPE3Ka, IJIMHBI OKPYKHOCTH, JIMHBI JYI'H OKPY>KHOCTH, I'PayCHOU
MEpBHI yIIia;

BBIUMCIATh  IUIOLIAJAM  TPEYroJIbHUKOB, MPSIMOYIOJbHUKOB, I1apajljIelIorpaMMOB,
Tpamneuuii, KPyroB U CEKTOPOB;

BBIUUCIIATH JUIMHY OKPY>KHOCTH, JUIMHY 1YyTU OKPYXHOCTH;

BBIUUCIIATH AJTUHBI TUHEHHBIX 3JIEMEHTOB (DUTYP U UX YTIIbI, UCIIONB3Ys POPMYIIBI JUTMHBI
OKPY>KHOCTH H JUIMHBI IYTU OKPYKHOCTH, (HOPMYJIBI TUTOIIAAEH GUryp;

peliaTh 3aJa4u Ha JI0Ka3aTeIbCTBO C UCIOJIb30BaHUEM (OPMYI JITMHBI OKPYKHOCTH U
JUTMHBI IYTH OKPY>KHOCTH, (popmy turomaaet puryp;

peliaTh MpakTUYeCKHEe 3a/ladyM, CBS3aHHbIE C HAaXOXJICHUEM TC€OMETPHUYECKHUX BEIMYUH
(ucronb3ys MPU HEOOXOAMMOCTH CIIPABOYHUKU U TEXHUYECKHE CPE/ICTBA).

BBIUNCIIATh JUIMHY OTpe3Ka II0 KOOPAMHATaM €ro KOHIIOB; BBIYHUCIATH KOOPAHMHATHI
CepeIUHBI OTPE3Ka;

MCII0JIb30BaTh KOOPAMHATHBIN METOJ [l U3YYEHUs CBOMCTB MPAMBIX U OKPY>KHOCTEM.

4. TemaTHueckoe IVIAHUPOBAHHNE Kypca

Ne

Tema 3ausaTus OcHOBHBIE BU/IbI 1eSITEIbHOCTH YYALMXCH Koa-
(Ne 3apanus B KUM) BO
4acoB
MonaenupoBanne BrIMOMHSAIOT BEIYUCIICHHS U IPE0Opa3oBaHus, 3
peanbHBIX CUTYalluid HA | OCYLIECTBIISIIOT PAKTUYECKUE PACUETHL, CTPOAT U
SI3BIKE ANTeOphI HCCIEAYIOT MaTEMaTHYECKAE MOJEIIH, UCIIONb3YIOT
MPUOOPETEHHBIC 3HAHUS U YMEHUS B IPAKTUUECKON
JEATEIIbHOCTH
Yucnosele U BrimonHsoT peodpa3oBaHus anredpandeckux 3

6y1(BeHHI)Ie BBIPpAXKCHUA

BBIPKEHUH, HAXOIAT 3HAUECHUS OYKBEHHBIX
BBIPQ)XEHU, OCYIIECTBIISAS HEOOXOAUMBIE
MTOJCTAHOBKH



3 | YpaBHeHus PemraroT MHENWHbIE U KBaIpaTHBIE YPAaBHEHUS C 3
OJIHOM MIEPEMEHHOM, a TAKKE CUCTEMBbI YPABHEHUM C
JIBYMsI HEU3BECTHBIMU
4 | OyHKIMH U rpaduku CTposT 1 YuTaIOT rpaduKu pa3InIHbIA (yHKITHA, 2
OIUCBIBAIOT C MOMOIIBIO (QYHKIMH pa3InyHbIe
3aBUCUMOCTH MEKY BEIMUMHAMU, HUHTEPIIPETUPYIOT
rpaduKu 3aBUCUMOCTEN
5 | I'eomerpuueckue Beinonnser neicTBus ¢ reOMETPUYECKUMHU 3
burypsl ¢burypamu, pa3ingaroT UX B3aUMHOE IOJIOKEHHUE,
pelaoT JIaHUMETPUUECKHE 3a/1a4l Ha HaXOXKACHHE
TFEOMETPUUYECKUX BEJIMUUH
6 | [lnomans Pacnio3naror reomerpuyeckie GUrypbl Ha TIOCKOCTH, 2
MHOT'OYTI'OJIbHUKA peIIaoT JIaHUMETPUYECKHE 3a1a4i Ha HaXOXKACHNE
F€OMETPUUYECKHUX BEJIMYUH (TUIOMIAICH ),
OCYILECTBIISAIOT pacyeTsl o hopMyiam
7 | ITOroBbIii KOHTPOJIb Beinonnenue tpennpoBouHbix BapuanTos KMM 1
3HaHUHN
Hroro 17
5. Iloypo4Hoe muiaHupoBaHue
Neni/n HasBanmue pa3sjneia, riaBbl Kou-
ypoka Tembl ypokoB BO
4acoB
MopeaupoBaHue peaibHBIX CHTYalMii Ha s3bIKe ajredpol (3 yaca)
1 CwMmecu u criiaBbl 1
2 JIBrKeHue 1o Boje 1
3 CoBmMmecTHas pabora 1
Yucnosble 1 OyKBeHHbIe BbIpaskeHus (3 yaca)
4 Anrebpanyeckue BbIpaXKEHUS 1
5 CoxparieHue anredpandeckux Ipooei 1
6 IIpeoOpa3oBanue anredpandecKux BbIpAKEHUIH 1
YpaBHenus (3 yaca)
7 KBagparHble ypaBHEeHUS 1 OMKBaJApaTHBIC YPAaBHEHHS 1




8 JIpoGHO-palmoHanbHbIC YpaBHEHUS 1
9 Cucremsbl ypaBHEHUH C ABYMsI HEU3BECTHBIMU 1
®ynkuum u rpapuku (2 yaca)
10 Oynkiuu. CBoicTBa U rpaduKu 1
11 Kycouno-3anannsie pynkiuu. CBoiicTBa U rpaduku 1
I'eomerpuueckue purypsi (3 yaca)
12 TpeyroiabHUK. YTIIbL. 1
13 YeTpIpexyroyibHUK. 1
14 OKpY>KHOCTb. 1
Ilnomaas MHOTOYroJibHUKA (2 yaca)
15 [Lnomane TpeyronpHuka. [lmomaas 4eTppexyrojibHUKa 1
16 [Tnomans KOMOMHUPOBAHHBIX PUTYD. 1
17 HTOroBb1ii KOHTPOJIb 3HAHUI 1

Hroro

17




		2023-08-30T11:10:41+0300
	Лашина Елена Петровна




