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Heanb nporpammbl «Ilapuna Bcex Hayk» - cucTeMaTu3alys 3HaAHUNU U CTIOCOOOB
NEATEIBHOCTU YYaIIUuXCsl IO MaTEMATHKE 32 KypC OCHOBHOM IIKOJIbI, IOJATOTOBKA
oOydaromuxcs 8-9 Ki1accoB K OCHOBHOMY FOCYJapCTBEHHOMY AK3aMEHY 0 MaTEMAaTHKE.

3ajgaum Kypca:

e 3aKpenuTh OCHOBHBIE TEOPETUUECKUE MMOHATHUS U OIIPEAEIICHHS IO OCHOBHBIM
U3Y4YaeMbIM pa3JieliaM;

e OrtpaboTaTh OCHOBHBIE TUIIBI 331a4 M3y4yaeMbIX TUNoB KM OI'D «Anrebpay
u «l'eoMeTpus» M UX AITOPUTM PELICHUS;

e ®opMHPOBaATH y 00YUAIOLIUXCS LIETOCTHOIO MPEACTABICHUS O TEME, €€
3HA4YEHUS B pa3/ielic MaTEMATUKH, MEXIPEAMETHBIE CBA3U C APYTUMU TEMaMU;

e (CnocoOCTBOBaTh MHTEIJIEKTYATIBHOMY Pa3BUTHIO YUAIIUXCS, (POPMUPOBAHUIO
KAaueCTB MBIIIJICHUS, XapaKTEPHBIX JJISI MATEMATHUECKOUN IESTENBHOCTH U
HEOOXOAUMBIX YYEHUKY i ycrnemHon caauun OI'D, nis ob1ieid connanbHon
OpUEHTAIINU;

e AKIICHTUPOBAaTh BHUMAHHUE yUYalIUXCS HA €IMHBIX TPEOOBAHUSIX K MPaBHIIaM
oQopMIICHUS PA3TUYHBIX BUIOB 3a/IaHUM, BKIIOYAEMbIX B UTOTOBYIO
aTTECTALMI0 33 KypC OCHOBHOW IIKOJIBI.

e CnocoOCTBOBaTh CO3JAHUIO YCIOBUN OCMBICIICHHOCTH yU€HUS, BKIIFOUCHUS B
HEero o0y4aromierocsi Ha ypoBHE HE TOJBKO MHTEIUIEKTYaJIbHOM, HO
JIMYHOCTHOU U COLIMAJIbHOW aKTUBHOCTH C IIPUMEHEHUEM TEX WUJIW UHBIX
METOJI0B 00yUYEeHUSI.

[Iporpamma mnpenHa3HaveHa JJisl NOBBIIEHUS () (PEKTUBHOCTH MOITOTOBKH
oOydaromuxcs 8- 9 Ki1accoB K OCHOBHOMY rOCYJAapCTBEHHOMY AK3aMEHY 110 MaTeMaTHKE 3a
KypC OCHOBHOM IIKOJIBI U MPEAYCMATPUBAET UX MOATOTOBKY K JaJbHEHIIIEMY 00YUYEHUIO B
CpEIlHEel LIKOJIe)»; HAMIPaBJICH Ha BOCIIOTHEHUE HEJOCTAIONIMX 3HAHUHN, OTPAOOTKY MPUEMOB
pEIIeHHs 3aJJaHui PA3TMYHBIX TUTIOB U YPOBHEN CI0KHOCTH BHE 3aBUCUMOCTH OT
(bOopMyNIHPOBKH, a TaKKe OTPaOOTKY THUMOBBIX 3a7anuil OI'D mo MaremMaTnke Ha TECTOBOM
MaTepHase; MO3BOJIUT CUCTEMATU3UPOBATh U YIIIYOUTh 3HAHUS YYAIIUXCS TI0 Pa3TUIHBIM
pazzenam Kypca MaTeMaTUKH OCHOBHOM IIKOJIBI (apudMeTuke, anredpe, CTaTUCTHKE,
TEOPHUU BEPOSITHOCTEN U TEOMETPUH).

B cootBerctBuu ¢ yueonsiM muranom MKOVY «OOllly, . Jlemorku Ha 2024-2025
y4eOHBIH TO/] Ha MPOBEJACHUE KPYKKa OTBEJACHO 68 4yacoB U3 4acTu y4eOHOTrO IJIaHa,
dbopMupyemoii yaacTHUKaMu 00pa30BaTeIbHBIX OTHOIIEHUH (2 Yyaca B HEJIEINIO).

Ilnannpyembie pe3y/ibTaThl OCBOEHUSI IPOrpaMMbl Kypca
Jluunocmuvie pezyromamol:

e OTBETCTBEHHOE OTHOUIEHHUE K YUEHHIO, TOTOBHOCTh U CHOCOOHOCTh K CAMOPAa3BUTHIO
1 caMO00pa30BaHMIO HA OCHOBE MOTHBAIIMU K OOYUYEHHIO U MMO3HAHUIO, OCOBHAHHOMY
BBIOOPY U MOCTPOCHUIO JajdbHEUIeH HHANBUIYaTbHON TPaeKTOpUU 00pa30BaHuUs Ha
0a3e OpUEHTUPOBKH B MUpe npodeccuil u npohecCUOHAIBHBIX TPEANOUTEHU, C
Y4€TOM YCTOMUYMBBIX MO3HABATEIbHBIX HHTEPECOB, a TAK)KE HA OCHOBE
dbopMupOBaHUs YBAKUTEIBHOTO OTHOILIECHUS K TPYLY.



CDOpMI/IpOBaHI/IC HEJIOCTHOIO MUPOBO33PCHUA, COOTBETCTBYIOIICTO COBPEMCHHOMY

YPOBHIO Pa3BUTHUS HAYKU U OOIIECTBEHHON MPAKTUKH.

OcBoeHue colMaNbHbIX HOPM, MPABUJI IOBEACHUS, POieil 1 POpM COLIMATBHOM KU3HU.

Pa3Butre MOpanbHOr0 CO3HAHUS U KOMIIETEHTHOCTH B PEIICHUH MOPAJIbHBIX
npo0JieM Ha OCHOBE JINYHOCTHOTO BbIOOPA, (hOPMUPOBAHUSI HDABCTBEHHBIX YYBCTB U
HPaBCTBEHHOTO MOBEICHUS, 0CO3HAHHOI'O U OTBETCTBEHHOI'O OTHOIIICHUS K
HPaBCTBEHHBIM MOCTYTIKaM.
o dopmMupoBaHHE KOMMYHUKATUBHOW KOMIETEHTHOCTU B OOIIEHUU U COTPYITHUYECTRE.
o dopmupoBaHUE CIOCOOHOCTH K SMOIIMOHAIBHOMY BOCTIPUSTHIO MAaTEMAaTUUECKUX
00BEKTOB, 3aJ1au, PEIICHUH, pacCyKACHUN
Memanpeomemnuie pesynomamsi 00yyeHus
Pezcynamuenvie YY/[

OTIpeIeIATh COOCTBEHHBIE IPOOJIEMBI U IPHYMHBI X BOSHUKHOBEHUS MTPH
paboTre ¢ MaTeMaTHYCCKUMU 00 bEKTaMH;

dbopMyTHpoBaTH COOCTBEHHBIC BEPCUHU WITH IPUMECHSITH YK€ U3BECTHBIC (POPMBI
¥ METOJIbI PEIICHUST MaTeMaTHYECKOH Po0IeMbl, (HOPMYITUPOBATH
IIPEJIITOJIOKEHUS U CTPOUTD THIIOTE3bI OTHOCHTEIILHO PacCMaTPUBAEMOT0
00BEKTa U MPEABOCXHUIIATEH PE3yJIbTAaThl CBOCH YUeOHO-T03HABATEIIBHOMN
NEATEITBHOCTH;

OTIPENEIISITh IYyTH JOCTHKEHUS 11EJICH M B3BEIIMBATh BO3MOXKHOCTH
pa3perieHus onpeIeNIicHHBIX Y4eOHO-TI03HABATEIBHBIX 3a/1a4 B COOTBETCTBHH C
OTIpeIeTICHHBIMU KPUTEPHUSMHU U 3a1a4aMHU;

BBICTPaMBaTh COOCTBEHHOE 00Pa30BaTEIHbHOE MOMPOCTPAHCTBO JIJIS
pa3perieHus oNpeIeICHHOT0 Kpyra 3aj1ad, ONPeAesTh H HaXOJUTh YCIOBHUSI
IUTS pealin3alliy UAeH U TUTaHOB (caMoo0ydeHue),

CaMOCTOSITETTLHO BEIOMPATH CPEH MPEIOKEHHBIX PeCypCOB HanOoee

3¢ PeKTHUBHBIC U 3HAUYNMBIC ITPU PAbOTE C ONMpeIeTICHHON MaTeMaTHIeCKON
MO/IEIBIO;

YMETh COCTaBIISATh TUIAH Pa3pelieHsI OMPeIeICHHOTO Kpyra 3a1a4, UCTIOIb3Ys
pa3IMYHBIC CXEMBI, PeCypChI TIOCTPOCHUS TUarpaMM, MEHTaJIbHBIX KapT,
TIO3BOJISIONITUX MTPOU3BECTH JIOTHKO - CTPYKTYPHBIA aHAIH3 3a1a4H;

YMETh IJIAaHUPOBAThH CBOI 00pa30BaTEIbHBIN MapUIPYT, KOPPEKTUPOBATH U
BHOCHUTH OIPECIICHHBIC N3MEHECHHSI, KAYECTBEHHO BJIUSIONINE HA KOHCUHBIN
IPOJYKT yu4eOHO-TI03HABATEIIbHON JEATEIHHOCTH;

yYMEHHE Ka4YeCTBEHHO COOTHOCHUTH CBOU JICHCTBHUSA C MPEABKYIIAEMBIM UTOTOM
yueOHO-TTI03HABATENIHHON JEATETLHOCTH MTOCPEACTBOM KOHTPOJIS U
TUTAHUPOBAHUS Y4€OHOTO MPOIlecca B COOTBETCTBUU C N3MEHSFOIIIMMHUCS
CUTYalUsSIMHU ¥ IPUMEHSIEMBIMH CPEACTBAMH U (pOpMaMu OpraHU3AIAH
COTPYIHHUYECTBA, & TAK)KE WHANBUAYaTbHON pabOTHI HA YPOKE;

yMEHHE OTOMPaTh COOTBETCTBYIOIIUE CPE/ICTBA PEATH3AIUN PEIICHUS
MaTEeMaTUYECKUX 3a/a4, MOA0UpaTh MHCTPYMEHTHI JIJIsi OIICHUBAHUS CBOEH
TPACKTOPUHU B pabOTE C MATEMATHICCKUMU MOHSATUSIMHU U MOJIEISIMU;

Ho3nasamenvnwvie YY/1



® YMEHHUE OMNpPEIEIISITh OCHOBOMNOJIAraIOUIEe MOHATUE U TPOU3BOAUTH JIOTUKO-

CTPYKTYPHBIN aHAJIN3, ONPEIEIISITh OCHOBHBIE TPU3HAKHU U CBOMCTBA C
MIOMOIIBIO COOTBETCTBYIOIIUX CPEJICTB U UHCTPYMEHTOB;

® yMEHHE MPOBOJUTH KiIacCU(DUKAIINIO 0OBEKTOB HA OCHOBE KPUTEPHUEB,
BBIJICJISITh OCHOBHOE Ha (DOHE BTOPOCTEMEHHBIX JaHHBIX;

® yMEHHE MPOBOJUTH JIOTHUECKOE PACCYK/ICHUE B HAMIPABICHUH OT OOIINX
3aKOHOMEPHOCTEH U3y4aeMOMU 3a1auy 10 YACTHBIX PAaCCMOTPEHUN;

® YMEHHUE CTPOUTH JOTHUECKHUE PACCYKICHUS HA OCHOBE CUCTEMHBIX CPABHEHUM
OCHOBHBIX KOMIIOHEHTOB M3y4a€MOIr0 MaTeMaTUYECKOTO pa3eia Uid MOJICIIH,
MOHATHS WJIW KJIACCOB, BBIIEISS ONPEICIICHHBIE CYIIIECTBEHHBIC MPU3HAKU WIIH
KpUTEPUH;

® YMEHUE BBISIBIISITh, CTPOUTh 3aKOHOMEPHOCTb, CBA3HOCTb, JIOTUYHOCTD
COOTBETCTBYIOIIMX IIETIOYEK PACCYKIESHUM MpU pabOTe C MaTEeMAaTUYECKUMU
3a/1a4aMu, YMETh MOJIPOOHO U CKATO MPEACTABIATH JACTAIU3AIUI0 OCHOBHBIX
KOMIIOHEHTOB MIPU J0KA3aTEJILCTBE MOHSATUI U COOTHOIIEHUN Ha
MaTeMaTUYECKOM SI3bIKE;

® YMEHHE OPraHU30BBIBATH MOUCK U BBISBIISITh MPUUUHBI BOZHUKAIOIINX
MPOIIECCOB, SIBJICHUM, HanboJee BepOsTHBIE (DAKTOPHI, IO KOTOPHIM
MaTeMaTHYECKHUEe MOJIETU U 0OBEKTHI BEAYT CeOsI 10 ONpeIeICHHBIM
JIOTUYECKUM 3aKOHAM, YMETh IPUBOJUTH TPUUMHHO-CJIEACTBEHHbBIN aHAIU3
NOHATUH, CY)KIECHUN U MaTEeMaTHYECKUX 3aKOHOB;

® YMEHHE CTPOUTh MAaTEMATUYECKYIO MOJENb IIPHU 3aJaHHOM YCJIOBHH,
oOnazgaronieil onpeeIeHHbIMU XapaKTepUCTUKaMU O0BEKTa MPU HATUYUU
OTIpEJICTICHHBIX KOMIIOHEHTOB (POPMUPYIOIIETOCS TPEINOIaraeéMoro MmoHsITHs
WM SIBJICHUS;

® yMEHHE NEPEBOAUTH TEKCTOBYIO CTPYKTYPHO-CMBICIIOBYIO COCTABJISIOIIYIO
MaTEMaTUYECKOM 3a7]a4ui Ha A3BIK TpaduuecKoro 0ToOOpaKeHHs - COCTABJICHHUS
MaTEMATUUECKOU MOJICIIH, COXPAHSIOIIEH OCHOBHBIE CBOMCTBA U
XapaKTEPUCTUKHU;

® yMEHHE 33/]1aBaTh IUIaH PEIICHHUS MaTeMaTHYECKOM 3a/1aul, pE€aJInu30BbIBATh
ANTOPUTM JIEHCTBUI KaK MOIIArOBOM MHCTPYKIIUU JUTsl pa3pelieHns yaeOHo-
IM03HABaTCJILHOM 3aJa4H;

® YMEHHUE CTPOUTH JOKA3aTEIBCTBO METOAOM OT IIPOTUBHOIO;

® yMeHHE padoTaTh C MPOOIEMHON CUTYyallHeH, OCYIIECTBISATh 00pa30BaTEIbHBIH
IPOIIECC MOCPEICTBOM MTOMCKA METOJIOB U CITOCOOOB pa3pelieHus 3a1a9H,
OTIPEJIEIISITh TPAHUIIBI CBOETO 00Pa30BATEIHLHOTO MPOCTPAHCTBA;

® YMETh OPUEHTUPOBATHCS B TEKCTE, BBISBIIATH [JIABHOE YCIOBHUE 33J1a4U U
yCTaHABIIMBATh COOTHOILIEHHE pacCMaTPUBAEMbIX OOBEKTOB;

® yMEHHE MEePEeBOUTh, MHTEPIPETUPOBATH TEKCT B MHBIE (POPMBI TIPEICTABICHUS
UH(GOPMAIINH: CXEMBI, THarpaMMbl, rpadndecKoe MpeCTaBICHIE TaHHbIX;

Kommynukamuenvie YY/[

e yMeHHe paboTaTh B KOMaH/e, (POpMUpPOBaHKE HABBIKOB COTPYAHUYECTBA U
y4eOHOI'0 B3aMMOJICHCTBUS B YCIOBUSIX KOMAHIHON UTPbI WU UHOU (hOPMBI
B3aHMOJICUCTBUS;



YMEHHE paclpeaesiaTh POJIA U 3a/1a4d B paMKax 3aHATHS, POPMUPYS TAKKe
HAaBBIKA OPTraHU3aTOPCKOI0 XapaKTepa;

YMEHHE OLIEHUBATh MPAaBUIBHOCTh COOCTBEHHBIX ACHCTBUH, a TAKXKE
NEeSATENbHOCTU APYTUX YYaCTHUKOB KOMaH/IbI;

KOPPEKTHO, B paMKax 3a/1ad KOMMYHHUKalUH, (pOpMYyIupoBaTh U OTCTAUBAThH
B3IJISIAbI, apTyMEHTHUPOBATH TOBOJIbI, BBIBOJIbI, a TAK)KE BBIJBUTAThH
KOHTapryMEeHThl, HEOOXOIUMBbIE JJIs BHIABICHUS CUTYalluU yCIeXa B PELICHUN
TOM MJIM MHOM MaTeMaTUYECKOM 3a71a4u;

YMEHHE MOJIb30BATHCS MATEMATHUECKUMU TEPMUHAMHU JIJIs1 PEIICHHs y4eOHO-
NO3HABaTEIbHBIX 3aJ1a4, a TAK)XKE CTPOUTH COOTBETCTBYIOLIUE PEUEBHIE
BBICKa3bIBAHMS HA MAaTEMATHUYECKOM SI3bIKE ISl BRICTPAauBaHUS
MaTEMaTUYE€CKON MOJIEIIN;

YMETh CTPOUTH MAaTEMATUUYECKUE MOJIENIU C TTIOMOUIBI0 COOTBETCTBYIOIIETO
IPOrpaMMHOI0 00ECIIeYeHHsI, CEPBUCOB CBOOOIHOTO OT/IaJIEHHOTO JI0CTYTIA;
YMETh IPaMOTHO U YE€TKO, coryiacHo npasuiaMm odopmiienuss KUM-a OI'D
3aHOCHUTH MOJIYYEHHBIEC PE3YJIbTATHI - OTBETHI.

IIpeomemmuvie pe3yromamol:

dbopmMupoBaHuEe HABBIKOB MTOMCKA MATEMAaTUUYECKOTO METOIa, aJITOPUTMA U
MOMCKa pEelICHUs 3a1a4M B CTPYKType 3ana4d OI'3;
dbopMupoBaHUE HABbIKA PEIICHUS ONIPEICIICHHBIX TUIIOB 3a7a4 B CTPYKTYpe
3agau OI'D;
yMeHHe paboTaTh C TaOJIMIIAMHU, CO CXeMaMH, C TEKCTOBBIMH JTAaHHBIMH; YMETh
npeoOpa3oBbIBaTh 3HAKW U CUMBOJIBI B JIOKA3aTENIbCTBAX M IIPUMEHSIEMBIX
MeToAax JIJIsl perieHrs 00pa30BaTebHBIX 33/1a4;
yMEHHUE MPUBOJIUTh B CUCTEMY, COTIOCTABIISATh, 0000IaTh U aHATU3UPOBATH
nH()OPMaIIMOHHBIC KOMIIOHEHTHI MAaTEMAaTUUECKOTO XapaKkTepa U yMETh
MPUMEHSTH 3aKOHBI U TIpaBuiia sl pEIICHUs] KOHKPETHBIX 3aa4;
YMEHHE BBIJICTISATH ITIaBHYIO M M30BITOUYHYIO HH(DOPMAIIHUIO, TTPOU3BOIUTH
CMBICJIOBOE C)KaTHE MAaTEMAaTHYECKUX ()aKTOB, COBOKYITHOCTH METOJIOB U
croco0O0B pelIeHUsI; YMETh IIPEACTABIISATh B CJIOBECHOHM (hopMe, UCTIONB3YS
CXEMBI M pa3JIMYHbIC TAOIUIIBI, TPaQUKH U JHArpaMMbl, KAPThI IIOHATHHA U
KJIACTEPbI, OCHOBHBIC UJICH U IUIAH PEUICHUS TOM WJIM HHOW MAaTEMAaTHUYECKOU
3aJ1a4m.

Tpebosanus Kk yposHIO NOO20MOBKU YHAUWUXCSL

HarypaabHbie unciia. [poou. PannonajibHble ynciia
Buinycknuk nayuumcs:

MOHUMATh OCOOEHHOCTH JAECATUYHON CUCTEMBbI CUUCIICHUS;

ONEPUPOBATH NOHATHUSAMH, CBA3aHHBIMU C JIEJIMMOCTBIO HATYPaJIbHBIX YHCEIT,
BBIpYKaTh YKCIIa B SKBUBAJICHTHBIX (hopMax, BEIOMpass HAanOO0JIee MOIXOASAIIYTO
B 3aBUCUMOCTH OT KOHKPETHOW CUTYAl1U;

CpPaBHUBATH U YIIOPSA0YMBATH PAIMOHAIBHBIC YHCIIA;

BBITIOJIHATH BBIYMCIICHUS C PAllMOHAJIBHBIMU YUCIIAMH, COUYETasl YCTHBIC U
MMHICbMEHHBIE TPUEMBI BBIYMCIIEHHUM, TPUMEHEHNE KaJIbKYJISATOPA;



® CMOJIb30BATh MOHATHUS U YMEHUS, CBSI3aHHBIE C IPOMOPIIMOHATBLHOCTHIO
BEJINYMH, TPOIIEHTAMHU, B XOJI€ PELICHUS MATEMAaTUUECKUX 3a7a4 1 3a7a4 U3
CMEKHBIX MPEIMETOB, BBIMOJHSITH HECTOKHBIE TPAKTUYECKUE PACUETHI.
JleiicTBUTEIbHBIE YHCIA
Buinycknux nayuumces.
® JCIIOJB30BaTh HAYaJIbHbBIC MPEICTABICHUS O MHOKECTBE JIEMCTBUTEIbHBIX
YHCET;
L OIICPpUPOBATH NOHATUEM KBAJAPATHOT'O KOPHS, IPUMEHATH €0 B BBIYMCIICHUAX.
AJireOpanyecKue BbIpasKeHHU s
Buinycknux nayuumcs:
® OIEpPUPOBATH MOHATHIMU «TOXKJIECTBO», «TOXKJIECTBEHHOE MTpeoOpa3oBaHUe,
pelaTh 3a/1auu, cojepkaliie OyKBeHHbIE JJaHHbIE; paboTaTh ¢ (hopMyliamMu;
® BBINOJHATH MPEOOPA30BaHUS BRIPAXKEHUMN, COAEPIKAIINX CTEIICHH C IEIBIMU
MOKa3aTeJIsIMU U KBaJpaTHbIC KOPHHU;

® BBINOJHATH TOXKJESCTBEHHBIC PEOoOpPa30BaHUs PAIMOHATBHBIX BBIPAKCHUHN Ha
OCHOBE TIPaBWJI JCHCTBHUM HaJ MHOTOWICHAMHU U alireOpandecKUMH APOOsSMH;
® BBINOJHATH PA3JI0KEHUE MHOTOWICHOB Ha MHOKHUTEH.
YpaBHeHus
Buinycknuk nayuumecs:

® pelmiaTh OCHOBHBIE BUJIbl PAIMOHAILHBIX YPAaBHEHUM C OJTHOW MEPEMEHHOM,
CUCTEMBI IBYX YPABHEHUN C IByMs IEPEMEHHBIMU;
® [IOHUMAaTh YPABHEHUE KaK BaXKHEHIIYI0 MATEMAaTUYECKYIO MOJIEIIb JJIs
ONMCAHMS ¥ U3YyUEHHUS PA3HOOOPA3HBIX pealibHbIX CUTYaIUH, peniaTh
TEKCTOBBIE 3a]]a4H aNreOpandecKuM METOI0M;
® [IPUMEHSATH rpaduuecKkue NpeCTaBICHUs 1 UCCIIeIOBaHUS YPaBHEHUH,
UCCJIEOBAHUS U PELICHUSI CUCTEM YPABHEHUM C IByMsI IEPEMEHHBIMU.
HepaBencrBa
Buinycknuk nayuumes:
® [IOHUMAaTh U MPUMEHSITh TEPMUHOJIOTUIO U CUMBOJIUKY, CBSI3AHHBIE C
OTHOLLIEHUEM HEPABEHCTBA, CBOMCTBA YHUCIOBBIX HEPABEHCTB;
® pelaTh JMHEWHBIE HEPABEHCTBA C OJHOM IIEPEMEHHON U UX CUCTEMBI; PEIIaTh
KBaJIpaTHbIC HEPABEHCTBA C OMOPOI Ha TpaduuecKue MPEeACTABICHHUS.
OcHoBHbIC OHATHSA. YHca0BbIe QYHKIMH
Buinycknuk nayuumes:
® [IOHMUMAaTh U UCIOJB30BaTh PYHKIIMOHAIbHBIC TOHSATHUS U S3bIK (TEPMUHBI,
CUMBOJIMYECKHE 0003HAYCHUS);
® CTPOUTH rpaUKU ANEMEHTAPHBIX QYHKITUN; HCCIE0BATh CBOWCTBA YHMCIOBBIX
GyHKITMH HA OCHOBE M3yUYEHUS MOBEJCHUS UX TPAPUKOB;
® [OHUMATh (DYHKIMIO KaK BaXKHEUIIIYI0O MATEMATUYECKYIO0 MOJEIb JIs
OMMCAHUA MPOLECCOB U SIBICHUN OKPYKAIOIIETr0 MUPa, IPUMEHSTh
(GYHKITMOHAIBHBIN S3BIK JIJISI OTTMCAHUS U UCCIICIOBAHUS 3aBUCUMOCTEN MEXTY
(bU3NYECKUMU BETUYUHAMH.
OnucaresibHAsI CTATHCTUHKA
Buinycknuk nayuumcs:




HUCIIOJIB30BATH HpOCTCI\/’IIHI/IC CITOCOOBI MMPCACTABJIICHUA U aHAJIN3a
CTaTUCTUYCCKUX JAaHHBIX.

Ciy4yaiiHbie COOBITHSI M BEPOSTHOCTH
BpinyCKHHK HayYuTCH

HaXO0JHUTb OTHOCUTCIbHYIO 4aCTOTY U BEPOATHOCTDH CHy‘I&fIHOFO COOBITHA.

KomOunaropuka

BBITyCKHUK HAYYUTCS pelIaTh KOMOMHATOPHBIC 3a/1aUl HA HAX0XKICHHUE YUCia
00BEKTOB WU KOMOWHAIIHH.

Harusanas reomerpust
Buinycknuk nayuumes:

pacrno3HaBaTh Ha YEPTEkKax, pUCYHKAX, MOJICTISAX M B OKPY)KAIOIIIEM MHUPE
TUTOCKHE M MIPOCTPAHCTBEHHBIC TEOMETPUICCKUEC (DUTYPHI;

pacmo3HaBaTh pa3BEPTKHU KyOa, MPSIMOYTOJIBHOTO Mapaliesenumesa,
NIPAaBWIBHON MTUPAMUIBI, IWIHHIPA U KOHYCA;

CTPOHTH Pa3BEPTKHU KyDOa U MPSIMOYTOIBHOTO MapalieIeuIeaa;

OTIPECIIATh 10 JTMHCHHBIM pa3MepaM pa3BEPTKH GUTYPHI TUHEHHBIC pa3MephI
caMoit (purypsl 1 Ha00OPOT;

BBIYHCIISATE 00BbEM MPSIMOYTOJIBHOTO IMapajie/IeUIIe 1a.

I'eomerpuyeckue purypsi
Buinycxknuk nayuumcsa:

MOJIb30BAThCS SI3BIKOM F€OMETPHUU JISI OMMCAHUS MIPEAMETOB OKPYKAIOIIETO
MHUpPa U UX B3aUMHOT'O PACIIOJIOKECHUS;

pacno3HaBaTh U U300pakaTh Ha YEPTEKaX U PUCYHKAX TEOMETPUUECKUE
burypsl u ux KOHGUTypaIuu;

HAXOAUTh 3HAYEHUS JUTMH JTUHEHHBIX AJIEMEHTOB (PUTYP U UX OTHOIICHUS,
rpagycHyto mepy yrioB oT 0° no 180°, nmpumeHsisi onpeiesieHus, CBOMCTBA U
pU3HAKK QUTYP U UX DJIEMEHTOB, OTHOIIEHHs GUryp (paBEeHCTBO, MO100HeE,
CUMMETPHH, TIOBOPOT, MAPAIIEIbHBINA MTEPEHOC);

OTIepUPOBATH C HAYATBHBIMH MMOHATUSIMH TPUTOHOMETPHUH U BBHIOTHITH
AJIEeMEHTapHBIE Onepanuu HaJ GYyHKIUSIMU YTIIOB;

pemiaTh 3a1a41 Ha JOKa3aTeIbCTBO, ONMUPAsCh HA U3YYCHHBIC CBOMCTBA (PUTYp
Y OTHONICHUHM MEXTy HUIMH U TIPUMEHSISI N3y4eHHBIC METO/IbI JJOKA3aTEIbCTB;
penaTh HECIOXKHBIE 3a/1a4l Ha TIOCTPOCHHE, IIPUMEHSSI OCHOBHBIE aJITOPUTMBI
MIOCTPOCHHSI C TIOMOIIBIO IUPKYJIS ¥ IMHEUKH,

penaTh NpocTeuinme MmIaHuMETPUIECKHIE 3a]1a4l B TIPOCTPAHCTBE.

I/I3MepeHne r¢eOMECTPUYICCKHUX BCJINIHUH
Buinycknux nayuumcs.

UCIIOJIb30BaTh CBOMCTBA U3MEPEHUS IIUH, TUIOLIAIEH U YTJIOB PU PEIIEHUH
3a71a4 Ha HAXO0XKJACHHE JJIMHBI OTPE3Ka, JJIIMHBI OKPYKHOCTH, JUTUHBI 1yTH
OKPYKHOCTH, TPaJlyCHOM MEPBI yIJIa;

BBIYMCIIATH IUJIOIIAAN TPEYTOIBHUKOB, IPSMOYTOJIBHUKOB, MAPAJLIEIIOrPAMMOB,
Tparneuui, KpyroB i CEKTOPOB;
BBIYUCIIATh JJIMHY OKPYKHOCTH, JNIMHY YT OKPYKHOCTH;



® BBIUKCIATH AJIMHBI JUHEHHBIX 3JIEMEHTOB (DUTYpP U UX YTJIbI, UCTIOJIB3YS
bopMyIbl IJTUHBI OKPYKHOCTH U JJIMHBI TYyTH OKPY>KHOCTH, (DOPMYIIbI
iomaaeu guryp;
® pemarh 337a4M Ha JOKA3aTeIbCTBO C UCHOIb30BAHUEM (POPMYIT IJTUHBI
OKPY>KHOCTH M JIJTUHBI AYTU OKPYKHOCTH, GOpMYyJI IIomaaeu puryp;
e pemaTth NPaKTUYECKUE 3a7a4M, CBI3aHHBIE C HAXOXKIEHUEM T€OMETPUUECKUX
BEJIMYUH (UCIIOJIB3Ys MPU HEOOXOIUMOCTH CIIPABOYHUKU U TEXHUUYECKHUE
CpeACTBa).
Koopannarsl
Buinycknuk nayuumecs:
® BBIUKCIATH IJIMHY OTPE3Ka MO KOOPJMHATAM €TI0 KOHIIOB; BEIYUCIISITH
KOOPJIMHATHI CEPEIMHBI OTPE3Ka;
® CMOJIb30BaTh KOOPAUHATHBIA METOJ JJIsl U3YUYEHUSI CBOMCTB MPSMBIX U
OKPYKHOCTEM.

Conep:xkanme Kypca

«IIpakTuKO-OpHeHTHPOBaHHBIE 3agaHusm» OtpadoTtka 3amau Ne 1-5 KM OI'D.

TabnuyHoe u rpaduyueckoe MpeACTaBICHUE JAHHbBIX, [IJIaH U CXeMa, U3BJICUYCHUE
HY>kHOUM uHpopManuu. M3MeHunBOCTh Npu u3MepeHusx. Pemaroiue npasuia.
3aKOHOMEPHOCTH B U3MEHUYMBBIX BeIMUMHAX. Bbrunciaenus u npeobpa3oBaHre BEIUUYUH.
HccnenoBanue NpocTelInX MaTeMaTHYECKUX MOJEIIEH.

«Bbluucienust u npeodpazoanus». Orpadorka 3amgad Ne 6 KUM OI'D.

/Jleiicmeus ¢ HamypaibHbIMU YUCIAMU

CnoxeHue U BBIMUTaHUE, KOMIIOHEHTHI CJIOKEHHS U BBIYMTAHUS, CBSI3b MEXKAY HUMH,
HAXOXKJIEHHE CYMMBbI U Pa3HOCTH, U3BMEHEHUE CYMMBI U PA3HOCTHU MIPU U3MEHEHUH
KOMITOHEHTOB CJIOKEHHUS U BBIYMTaHUS.

YMHOXKEHHUE U JIeJICHHE, KOMIIOHEHThl YMHOKEHUS U JEIEHUs, CBSI3b MEXKAY HUMH,
YMHO>KEHHUE U CIOXKEHHUE B CTOJIOUK, JIEJICHHE YTOJIKOM, ITPOBEPKA pe3yiIbTaTa ¢ IOMOIIIBIO
NPUKUAKA U 00paTHOTO JACHCTBUS.

Yucnoewie svipasricenus

HucnoBoe BbIpaK€HUE U €T0 3HAYCHHUE, MTOPSAI0K BBIIIOJIHEHUS JEUCTBUN.

JIpoou. OovikHoBeHHbIE OpOOU

Honst, 9acTh, TpoOHOE Yncio, 1podk. JpobHOe YrCiio Kak pe3yabTaT AeTIeHUs.
[IpaBunbHBIE U HETIpaBUIIbHBIE IPOOU, CMEIIaHHAS APoOh (CMENIaHHOE YHCIIO).

3anuch HATYPAIBHOTO YUCIIA B BUE IPOOH C 3aJaHHBIM 3HAMEHATENIEM,
npeoOpa3zoBaHuEe CMEIIaHHOW IpoOW B HEMIPABUIIBLHYIO IPOOH M HA0OOPOT.

[TpuBenenue apobeit k oOmemy 3HameHaTeno. CpaBHEeHHE OOBIKHOBEHHBIX IPOOEH.

CrnoxeHre U BRIYUTaHNE OOBIKHOBEHHBIX APO0eH. YMHOKECHHE U JICTICHHE
OOBIKHOBEHHBIX JIPOOCH.

ApudmeTnyeckue 1eMCTBUSI CO CMEIIaHHBIMU JPOOSIMHU.

ApudmeTnyeckue 1ecTBUS C IPOOHBIMU YUCIAMU.

Cnocobvl payuonanuzayuy 6bI4UCIeHUl U UX NPUMEHEHUE NPU GbINOTHEHUU
oeticmsuil.



Jecamuunvie Opoou

[IpeoGpa3oBanue AECATUIHBIX Npo0Oei B 0OBIKHOBeHHBIC. CpaBHEHHE ECITHUHBIX
npo6eit. CrokeHre U BEIYUTAHNUE ECATUIHBIX Apo0eit. OKpyTIeHHEe NeCATUYHBIX APOoOeH.
YMHOXEHUE U JIeJICHUE IECATUUHBIX Apo0eil. [lpeobpazosanue 0ObIkHOBEHHbIX Opobeli 8
oecsimuutvle Opoou. Koneunvie u 6eckoneunvie decsimuunble Opoou.

Yucna. Payuonanvuvie uucia

MHOX€eCTBO pallOHaNIbHBIX yncesl. CpaBHEHHE pallMOHAIBHBIX yncen. JleicTBus ¢
palMoHaIbLHBIMU yuciaaMu. [lpedcmasnenue payuoHaibHo20 YUcia 0ecamuyrol 0poovio.

/poobno-payuonanshoie viparxcenusn

[IpeobpazoBanue APpOOHO-TUHEHHBIX BBIPAKCHUN: CII0KECHHUE, YMHOXKCHHE, JICIICHNUE.
Aneebpauueckasn 0pobw. Coxpawerue aneceopaudeckux opoodeil. Ilpusederue
aneebpauveckux opooetl Kk 0owemy 3Hamenamenio. eiicmeus ¢ areedpauyeckumu Opoosimu.
cllodcenue, 8bluumanue, YMHodxiceHue, oelierue, 6036e0eHue 8 Cmenetb.

«/leiicTBUTebHBIE YHCaAa». OTpadoTka 3a1au Ne 7 KUM OI'D.

Payuonanvnvie uucna

N3o00paxenne uyrces Ha YUCIOBOM (KOOpAUHATHON) npsiMoit. CpaBHEHHE YHCEIL.
Moaynb yucna, reoMeTpuuecKasi UHTeprpeTanus MoayJd uncia. JleicTBus ¢
MOJIOKUTEIbHBIMU U OTPUIATEIIbHBIMU YKCIaMUA. MHOXKECTBO 1IE€JIbIX YUCEIL.

Koopounama mouxu

OcCHOBHbBIE MOHATHUS, KOOPOUHAMHDLU JIYY, PACCMOSHUE MeHCOY MOUKAMU.
Koopounamwsr mouku.

Hppayuonanvuvie yucna

[lonsiTHe MppanroOHaIbHOTO uncia. Pacno3HaBaHue MppaliMOHANbHBIX YUCET.

MHnoorcecmeo Oeticmeumenvhvix uucer.

«IIpeodopa3oBaHue ajaredpandeckux Boipaxkenuii». Orpadorka 3agau Ne 8§ KUM OI'D

Hppayuonanvuvie yucna

[lonsiTHe MppanMoOHaNbHOIO Yncia. Pacno3HaBaHue uppaliMoOHaIbHBIX YUCET.
[Ipumepsl noKa3aTeaLCTB B anredpe. Jeticmaus ¢ uppayuoHaibHbIMU YUCTAMU:
VMHOJICEeHUe, OelleHue, 8036e0eHUe 8 CMENeHb.

Mmuoorcecmeo OeticmseumenvHwvlx yuces.

«YpaBHeHHs 4 HepaBeHcTBa». OTpadoTka 3a1a4 Ne 9 KUM OI'D.

Pagencmea

UucnoBoe paBeHCTBO. CBOMCTBA YUCIOBBIX paBEHCTB. PaBEHCTBO ¢ MepeMEHHOM.

Ypaenenusn

[lonsiTue ypaBHeHUs U KOpHA YpaBHEeHUs. [Ipedcmasnenue o pagHocuibHocmu
ypasuenuil. Qbracmo onpedenenus ypasHenus (001acms 00Ny CMUMbIX 3HAYEHULL
nepemeHHol).

Jluneitnoe ypagnenue u e2o Kopnu

Pemenne nuuenHbIX ypaBHeHUN. Jluneunoe ypaguenue ¢ napamempom. Koruuecmeo
KopHel TuHeuHo2o ypasuenus. Pewenue 1uneunvix ypasHeHut ¢ napamempom.

Keaopamnoe ypasnenue u e2o kopnu

KBanpatusie ypaBHeHusi. Henonnble kBaapaTHble ypaBHEHUA. [JuCKpUMUHAHT
KBaJpaTHOro ypaBHeHus. @opmya KkopHell KBaApaTHOrO ypaBHeHUs1. Teopema Buema.



Teopema, obpamnas meopeme Buema. Pemenne kBaapaTHBIX YpaBHEHHIA: HCIIOJIb30BAHHE
(GopMyIIBI 11 HAXOXKACHUS KOPHEH, epaduueckutl memoo peuieHus, paznodiceHue Ha
MHOCUmenu, no0bop KopHell ¢ UCnoab308anuem meopemvl Buema. Konuuecmeso kopret
K8AOPAmMHO20 YPasHeHUsl 8 3A8UCUMOCIU OM e20 OUCKpumunanma. buxeadpammvie
ypasHenus. Ypasuenus, ceooumvle K TUHEUHbIM U Kéaopamuwvim. Keadpammuvie ypasnenus c
napamempom.

/poono-payuonansHsie ypasnenus

Pemiennie npocreimux ApoOHO-TUHEHHBIX YpaBHEHUN. Peuienue opooHo-
PAYUOHATLHBIX YPAGHEHUU.

Memoowl pewenus ypasHenuti: Memoovl pasHOCUTbHBIX NPeoOPA308aHUL, MENOO
3amemnvl nepemMeHHoU, epaghuueckuti memoo. Hcnonvzosanue ceolicms Qyukyuti npu
peuleHuY ypaeHeHu.

IIpocmertiwue uppayuonanvbrvie ypasrenus éuoa || f (x)=a, \/ f(x)= \/ g(x) -

n
Ypasnenus euoa X' =a.Ypasnenus 6 yenvix yuciax.

«BeposTHOCTB coObITHID OTpadboTtka 3a7au Ne 10 KM OI'D.

Cayuaitnvie coovimus

Crny4aiiHble OMBITHI (IKCIIEPUMEHTHI ), dJIEMEHTapHbIE CITy4YailHble COOBITHS (MCXOIbI).
BepositHocTH 3nemeHTapHbIX COOBITHI. COOBITHS B CIIy4allHBIX DKCIIEPUMEHTAX U
0JIaronpuATCTBYIOIIME AIEMEHTAPHbBIE COOBITHS. BEpoATHOCTH CilydailHBIX COOBITHIA.
OmnbITEI ¢ PABHOBO3MOXKHBIMU 3JIEMEHTAPHBIMU cOOBITUSIMU. Kitaccuueckue BEpOsiTHOCTHBIE
OTIBITHI C MCIIOJIb30BAHUEM MOHET, KyOUKOB.

«®yuknuu u rpadpukm». Otpadotka 3agau Ne 11 KM OI'D.

Dynkyuu

Ilonamue ¢pynkuyuu

JlexapTOBBI KOOPIMHATHI HA THIOCKOCTH. DOPMUPOBAHUE MIPEACTABICHUN O
METaNpeIMETHOM MOHATHU «KOOPAUHATH». CriocoObl 3a1aHust QYHKIIUN: aHATUTUIECKUH,
rpaduyeckuii, Tabmuunbiii. ['paduk pynknum. [Ipumeps! QyHKINN, TOTydYaeMbIX B
IPOIIECCe UCCIEI0BAHUS PA3IMYHBIX PEAbHBIX MPOIIECCOB U PEIICHHUS 3a7a4. 3HAUCHHE
¢ynkiuu B Touke. CBoicTBa QYyHKIMI: 001aCTh OMPEACICHNS, MHOKECTBO 3HAUCHUH,
HYJIU, TPOMEKYTKU 3HAKOTIOCTOSTHCTBA, YeMHOCMb/HeuemHOCmb, TIPOMEKYTKA
BO3pacTaHus U yObIBaHUSA, HauOOJIbIIIee U HaUMeHbIIee 3HadeHus. MccnenoBanue ¢hyHKmm
o ee rpaduky.

Junennan gynkyus

CaoticTBa 1 rpaduk TUHEHHOW QYHKITUU. YTI0BOU KOI(PDUIIUESHT IPSIMOA.
Pacnionoxenue rpaduka TMHEWHON (QYHKIIMH B 3aBUCUMOCTH OT €€ YTIIOBOTO
ko3 dunmerTa u cBOOOIHOTO WieHa. Haxooicoenue Kosghuyuenmos nuneinou GyHKyuu
1O 3A0AHHBIM YCIOBUIM: NPOXOHCOEHUE NPAMOLL Yepe3 08e MOUKU C 3A0AHHbIMU
KOOpOUHAMAamu, npoxoxcoeHue npsiMol uepe3 OaHHY0 MOYKY U NapailelbHou OaHHOU
NPAMOU.

Keaopamuunasa pynkyusn

CaoiicTBa u rpaduk kBaapatuuHor pyHkuuu (napadoina). Ilocmpoenue epaguxa
K8AOpamMu4HOU OYHKYUU NO MOYKAM

Oopammnasn nponopuuoOHaAILHOCMD



. k
CaolicTBa PYHKINH y = K y= I'unepOouna.
X

«IlocaaenoBarenbHocTH M mporpeccum» Otpadotka 3aaad Ne 12 KM OI'D. (1 yac).
Ilocnedosamenvnocmu u npozcpeccuu
Hucnosas nocinenoBaTesbHOCTh. [IpuMephl YMCIOBBIX ITOCIEA0BATEIILHOCTEHN.
beckoneunbie mocienoBatebHOCTH. ApudMeTruecKas Mporpeccus U ee CBONUCTBA.
['eomerpuueckas nporpeccus. Popmyna obuje2o uieHa u cymmsl N NEPeviX UleHO8
apughmemuyeckou u 2eomempuiecKol npocpeccutl

«YucsaoBble 1 OyKkBeHHbIE BbIpa:keHuss». OTpadoTka 3agay Ne 13 KM OI'D.

Yucnoewvie u OyKeeHHbIE GbIPAIHCEHUA

BeIpaxeHue ¢ nepeMeHHON. 3HaueHHe BbIpakeHUs. [loacTaHOBKa BbIpa)KeHUI
BMECTO NEPEMEHHBIX.

Ienvie evipasicenun

CreneHb ¢ HaTypaJbHBIM MOKa3aTeseM U ee cBoicTBa. [Ipeobpa3oBanus BeIpaKeHUH,
COJIEpKAILUX CTEIICHU C HATYPAJIBHBIM ITOKA3aTEIIEM.

OnHowieH, MHOTOWIEH. [[eicTBUS ¢ OAHOUJIEHAMH U MHOTOWIEHaMU (CJI0KEHHE,
BbIUMTaHUE, YMHOXKEHHE). DOpMYIIbl COKPAIIEHHOTO YMHOXKEHUS: Pa3HOCTh KBaJPaTOB,
KBaJIpaT CyMMBbI U pa3HOCTH. Pa3noxeHne MHOTOWIeHa Ha MHOKHUTEIIN: BBIHECEHHE 00IIIETo
MHOKHTEJNIS 32 CKOOKH, TPYIIUPOBKA, TpUMEHEHNE (DOPMYJIT COKPAIIEHHOTO YMHOKEHHUS.
KBagpaTHblil TpexusieH, pa3ioKeHHe KBAIPATHOrO TPEXUIEHA HA MHOXKHUTEIH.

«IIpakTuyeckue pacyersl o popmyaam» OrpadoTka 3agad Ne 14 KM OI'D

Brlpaxenue ¢ nepeMeHHO. 3HaueHe BbIpakeHUs. [loacTaHOBKa BbIpaKeHUN
BMECTO MEPEMEHHBIX.

Ilenvie viparncenusn

CreneHb ¢ HaTypaJIbHBIM MOKa3aTeJIeM U ee cBolicTBa. [IpeoOpazoBaHus BEIpaKeHUH,
COJIEpIKalllUX CTENEHU C HATYpaJIbHbIM MTOKA3aTEIIEM.

OnHowieH, MHOTOWIEH. [[elicTBUS ¢ OAHOUJIEHAMH U MHOTOWIEHaMU (CJI0KEHHE,
BBIUMTAHUE, YMHOXKEHUE). DOPMYJIIbI COKPAILIEHHOTO YMHOKEHUS.

«Cucrembl HepaBeHCTB». OTpabdoTka 3agad Ne 15 KM OI'D.

Cucmemot Hepasencme

CucTtemMbl HEPABEHCTB C OJIHOM IepeMeHHOU. Penienue cucteM HEpaBeHCTB C OJTHOM
MEPEMEHHON: TIMHEHUHBIX, kgaopamubix. 1300pakeHne penieHus: CHCTEMbl HEPABEHCTB Ha
YUCJIOBOU OpsIMOil. 3aMKCh PEIICHUS] CUCTEMbI HEPABEHCTB.

«I'eomeTpuueckue purypol. Yriab». Otpadorka 3agad Ne 16 KM OI'D.

Beauuunn

Benuuuna yrna. ['pagycHas mepa yria.

Tpeyzonvnuk

CBoiicTBa paBHOOEPEHHOTO TPEeYyroiabHUKa. BHemnuit yron tpeyronsauka. Cymma
YTJIOB TPEYTOJIbHUKA

«'eomeTpuueckue purypsl. Jaunb». Otpadorka 3amgau Ne 17 KUM OI'D

Duzypol 6 2eomempuu u 8 OKpyHcarouem mupe
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I'eomerpuueckas ¢purypa. BHyTpenHss, BHenmHss 00aactu Gurypsl, rpanuna. Jluaum
1 00J1aCTH Ha MIOCKOCTH. Brimykias u HeBblykias purypsl. [1nockas u Hemnockas
¢urypsl. [lonstue Benuuunsbl. nuna. U3mepenue qiuHbl. EquHuibel u3MepeHus IITUHbBI

Brienenue cBoiicTB 00bekTOB. DOpMUpOBaHUE NPEICTABIECHUN O METAIPEAMETHOM
NOHATHH «purypa». Touka, 0Tpe30K, npsmMasi, Jiy4, JOMaHasi, INIOCKOCTb, YIoJ,
OuCCeKTpHca yrijia U €e CBOMCTBA, BUbI YTJIOB, MHOTOYTOJIbHUKH, OKPYKHOCTb U KPYT.

OceBas cummeTpusi reomeTpudeckux ¢uryp. LlenTpanbHas cumMmMmerpus
reOMETPUYECKUX PUryp.

«ILmomaas MHOrOyrojasaukay». Otpadotka 3agad Ne 18 KM OI'D

H3mepenusn u eviuucnenusn

[Tnomanu. ®opmyssl IUIOMIAAM TPEYTOJIbHUKA, apajljieiorpaMma 1 ero 4aCTHBIX
BUJIOB, Tpaneuuu, popmyna ['epona, popmyina mionaan BeITYKIOTO YeTHIPEXYTOJIbHUKA,
(opMyIIbI JJIMHBI OKPYKHOCTH M TUIOIIAIA KpyTa

«M3mepenns u Bbruncaenus». Orpadotka 3amgad Ne 19 KUM OI'D.

H3mepenusn u eviuucnenusn

[Tnomanu. ®opmyssl IUIOMIAAM TPEYTOJbHUKA, apajljieiorpaMma 1 ero 4aCTHBIX
BUJIOB, Tpanenuu, (opmysa MmIONIaand BEITYKIOTO YEThIPEXyTroilbHUKA, (DOPMYJIIBI ITTUHBI
OKPYXHOCTH U IJIomaau Kpyra. [lnomaas npaBmiibHOIO MHOTOYTOJIbHUKA.

Teopema [udaropa. TpuroHomeTpuyeckre COOTHOUIEHUS B IPSIMOYTOJIbHOM
TpeyroyibHUKe. TpUuroHoMerpuyeckue GyHKIUHN yIia.

«Teopernueckue acnekTb». OTpadoTka 3aga4 Ne 20 KM OI'D.
TeopeTnueckue acieKThbl, TEOPEMBI, AKCUOMBI, OTIpeIeIeHUS, (POPMYIIbI, JIEMMBI.

O:xuaembie pe3yJbTaThl

Coznanue yCIIOBHH IS YIOBICTBOPEHUS MOTPEOHOCTEH ydaluxcs B 00pa3oBaTeIbHOM
NOATOTOBKE U MOJIYYEHUU 3HAHUN;

Coznanue cucteMbl o (POPMUPOBAHUIO TBOPUYECKUX, MHTEIJICKTYAIbHBIX BO3MOKHOCTEH,
Pa3BUTHUIO JINYHOCTU YYaIIUXCS;

[ToBbIlIEHNE KauecTBa 3HAHUI BBIITYCKHUKOB U CpeAHero 0asuia no pesyiapratam OI'D

No Meponpusitust Cpokn | Ucnoanurenb
NupopmaunoHHbIi pa3ae
1 O6ecrieuenne ygactHukoB OI'D yueOHo- B Yuurensa-npe AMETHUKH:
TPEHUPOBOUYHBIMHU MaTEpHaIaMH, TE€UEHUE
00y4YaroIMMH POTPAMMaMH, roja

METOJUYECKUMU TOCOOUSIMH,
WH(OPMAITMOHHBIMU U PEKIAMHBIMH
MaTepuaIaMu
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2 Hcnonb3zoBanue MTHTEpHET-TEXHOIOTUN U
IIPENOCTABIEHUE BO3MOKHOCTH
BBIITYCKHUKAM paboTaTh C
00pa3oBaTeIbHBIMU CAUTAMMU:

ege.edu.ru, fipi.ru, alexlarin.net, math-
oge.sdamgia.ru

Yuntens -IPCAMCTHHUKH:

3 3HAaKOMCTBO YYaIIXCS C MPOLEAYPOit
Clla4yM SK3aMeHa, paBUIaMH 3arl0JIHEHHS
0JIaHKOB OTBETOB U PETUCTPALIIU

OTB. 3a MaTeM. 00pa30BaHUE
Yautens-npeAMETHUKH

4 [IpoBenenue Buneo KoH(pepeHU B Zzoom

yIH/ITe.HSI-HpeI[MeTHI/IKI/I:

KaHeH)IapHO-TeM ATHYE€CKOC IVIAHUPOBAHUE

Ne Tema 3ansTUs OcCHOBHBIE BUBI 1€ TEIBHOCTH Jata

/1 yUaIuXcst mwiaH | GakT

1-4 | Beiuucnenus u Brinmonsstor apudmerniyeckue
npeobpazoBanus (6 JEWUCTBHS C pallMOHATBHBIMU YUCIIAMH,
3aganue KIMM) BBIYMCIISIFOT 3HAYEHUS] YUCIOBBIX

BBIPAXKEHU M, IEPEXOAAT OT OJHOU
(dbOpMBI 3aMKcH Yuciia K Ipyroiu

5-8 | JleiicTBUTEIbHBIE N3o0paxaroT ynciia TOYKaMH Ha

gucna (7) KOOPJIMHATHOM MPSIMOW, CPABHUBAIOT

NENUCTBUTEIIbHBIEC YNCIIA, BHIITOIHSIIOT
BBIYMCIICHUS U MTpeoOpa3oBaHus,
BBINIOJIHSIFOT MPUKUIKY PE3YIbTATa
BBIYHCJICHUM .

9-12 | IIpeo6pazoBanms BBITTOTHSAIOT BEIYUCIICHUS 1
anreOpandecKux npeoOpa3oBaHus apuPMETHIECCKUX
BbIpaXeHU (8) BBIPAYKCHU U, IPUMEHSIOT CBOMCTBA

apu(pMETHIECKUX KBAJIPATHBIX KOPHEH
JUTSI TIpe0Opa3oBaHMs BHIPAKEHUHN

13- | YpaBHeHus u Pemaror inHENHBIE U KBagpaTHBIE

16 HepaBeHcTBa (9) YPaBHEHUS C OJTHOU IEPEMEHHOM,
HEPABEHCTBA C OJHOM MEPEMEHHOU U
UX CUCTEMBI

17- | ®ynakuun u rpadukn | CTpoSIT ¥ YUTAIOT TPaQUKK Pa3TMIHBINA

20 (11) byHKIUH, YUTarOT rpaduku GyHKINH,
OMUCHIBAIOT C MOMOIIBIO (YHKIIUI
pa3JIMYHbIE 3aBUCUMOCTH MEXIY
BEJIMYMHAMU, UTHTEPIPETUPYIOT
rpadMKu 3aBUCUMOCTEN
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21- | Yucnosble u Beinonsstor npeobdpazoBaHus
24 OYKBEHHbBIE anredpandecKux BhIPAKEHHM, HAXOIAT
BeIpaxkeHus (13) 3HayeHUs1 OyKBEHHBIX BbIPAXKEHUM,
OCYIIECTBJISISI HEOOXOIUMBbIEC
110JICTAHOBKH
25- | IlpakTnyeckue Ocy11ecTBISAIOT pacyeThl 10
28 pacyeTsl Mo dbopMynam, BeIpakaroT 3aBUCUMOCTH
dbopmynam (14) MEXK1Yy BEJIMYMHAMM, BBIYUCIISIOT
3HAYEHHUS YUCIIOBBIX BbIpAXKEHUN
29- | [IpakTuko- BBINONHSAIOT BEIYKCIICHUS U
32 OpHUEHTHPOBAHHBIE npeoOpa3zoBaHusi, OCYIIECTBISIOT
3ananus (1-5) PAKTUYECKUE PACUETHI, CTPOST U
UCCIIeIYIOT MaTeMaTUYeCKUe MOJIEIH,
UCIOJIb3YIOT MPUOOPETEHHbIE 3HAHUS U
YMEHHS B IPAKTUUYECKON
NesTeIbHOCTH
33- | 'eomerpuueckue Brinonusier nerictBus ¢
36 ¢urypsl. Yriel (16) | reomerpudeckuMu (pUrypaMu, peraroT
IUTAHUMETPUYECKHE 3a/1a4d Ha
HAXO0XJICHUE T€OMETPHUUECKUX
BeJIMYMH (YTJIOB)
37- | 'eomerpuueckue Pacnio3naroT reomerpudeckue GUrypsl
40 ¢burypsl. Jlnunel (17) | Ha IIOCKOCTH, pa3IuvaroT UX
B3aMMHOE TOJIOKEHUE, U300paKatoT
reoMeTpuieckue GUrypsl, periaroT
IUTAHUMETPUYECKHE 3a/1a4d Ha
HAXO0XJICHUE T€OMETPHUECKIX
BEJIMYMH (JJIVH, YTJIOB)
41- | Ilnomanb Pacno3naroT reomerpruueckue GUrypsl
44 MHOT'OYTOJIbHUKA Ha IUIOCKOCTH, PELIal0T
(18) IUTAHUMETPUYCCKUE 3aa9d Ha
HAXO0XJAEHUE T€OMETPUYECKUX
BEJIMYUH (IUIOIAJIEN), OCYIIECTBIISIIOT
pacdeTsl o popmynam
45- | U3mepenus u OnpenensitoT KOOpAUHATH TOUKU
48 Bbruncienus (19) IIJIOCKOCTH, IPOBOASAT OIEPALIUU HAJl
BEKTOPAMHU, BBIUHCIISIIOT JJIUHY U
KOOPJMHATBI BEKTOPA, YTOJI MEXY
BEKTOpPaMH, CUHYC, KOCUHYC Y TAHI€HC
yria
49- TeopeTnueckue [IpoBOIAT NOKA3aTENBHBIE
52 acrekTsl (20) pacCykJIeHUs, OLICHUBAIOT

JIOTUYECKYIO MTPAaBUIILHOCTD
pacCyXJIeHUH, PaCro3HAIOT
OIIMOOYHEBIE 3aKITIOYCHUS
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53- | Cucrembl HepaBeHCTB | PemiaioT ypaBHEHUs, HEpPaBEHCTBA U UX

56 (15) CUCTEMBI,

S57- | BeposTHOCTD HaxonsaT BeposATHOCTB ClydaiHbIX

60 coObITHii (10) COOBITHI B IPOCTEHIINX pacyeTax

61- | IlocnenoBatenbHocTH | Pacno3narot apudmernueckue u

64 u nporpeccuu (12) FEOMETPUUECKHE MPOTPECCUH, PELIAIOT
3aJlayyl C MPUMEHEHUEM (POPMYJIbI
0OIIEro WieHa U CyMMbl HECKOJIBKUX
YJICHOB NMPOTPECCUU

65- | Pabora c KUM

68 (uacth 1)

MaTrepuabl Jist MOATOTOBKH. B3sThI U3 caiita https://www.time4math.ru/oge
1 0J10K: 3a1aHUS ¢ IPAKTHYECKUM COAEPKAHMEM WM «pPeajibHAs MaTeMaTHKAa»

3amanusa 1 -

3amxadue 1-5.

5

Jluctel 6yMaru (teopusi) — 3aganue 1-5. Jluctel Oymaru 2 (IpakTUKYM)

3aganue 1-5.

Yyactok (Teopus) - 3ajanue 1-5. Yyactok 2 (MpakTUKyM)

3aganue 1-5.

MapkupoBka muH (Teopust) - 3aganue 1-5. MapkupoBka muH 2 (MIPaKTUKYM )

3aganue 1-5.

[leun nns 6anu (Teopus) - 3aganue 1-5. [leus ang 6anu 2 (MPAKTUKYM)

3aganue 1-5.

KsapTupa (teopus) - 3aganue 1-5. Kaptupa 2 (mpakTuKyM)

3amanue 1-5.

Tapudwl (Teopus) - 3aganue 1-5. Tapudsl 2 (MPaKTUKYM)

3aganue 1-5.

[Tnan MectHOCTH (Teopwsi) - 3aganue 1-5. [Tnan mectHOCTH 20 (TIPAKTUKYM)

3amanue 1-5.

30HT (Teopusl) - 3aganue 1-5. 30HT (MPAKTUKYM )

3aganue 1-5.

3emiienepuecKue Teppachl (T) - 3aganue 1-5. 3emiieneapuecKue

Teppachl (IPaKTUKYM )
2 0J10K: aaredpa

3amanue 06.

Teopus - 3aganue 06. Yncna u BEIYUCHEHUS (TPAKTUKYM)

3amanue 07.
3aganue 08.

YucoBele HEPABCHCTBA, KOOPAMHATHAIA IIpAMaAiA
LII/ICJ'IEI., BBIUYMCJICHUA U anre6pa1/1q601<ne BBIPpAKCHU A

Teopus - 3ananue 07.
Teopus - 3aganue 08.

3amanue 09.

Teopus - 3aganue 09. YpaBHeHUs

3aganue 10.

Teopus - 3aganue 10. CtaTucTUKa, BEPOSITHOCTH

3amanue 11.

Teopus - 3aganue 11. 'padbuku dyHKIMII

3aganue 12.

Teopus - 3aganue 12. PacueTsl 10 hopmyiiam

3aganue 13.

Teopus - 3amanue 13. HepaBeHcTBa

3aganue 14.

Teopus - 3aganue 14. ApudMeTHYECKHUE U TEOMETPUYECKHUE TPOTPECCUHN

3 0J10K: reomeTpus

3agandue 15.

Teopus - 3anadue 15. TpeyroabHUKHA

3aganue 16.

Teopus - 3ananue 16. OKPYKHOCTD, KPYT M UX DJIEMEHTHI

3amanue 17.

Teopus - 3ananue 17. MHOTOVTOJIBHUKH

3aganue 18.

Teopus - 3ananue 18. Ourypsl Ha KBaAAPATHOU PEIIETKE

3amanue 19.

Teopus- 3amanue 19. Ananu3 reOMETpUYECKUX BbICKA3bIBAHUHN

4 0JIOK: 32a/1aYH MOBBINICHHOH CJ0KHOCTH

3aymanue 20.

Teopus (B) - 3amanue 20. BeipaskeHusi, ypaBHEHUS 1 HEPABEHCTBA

3aymanue 21.

TexcToBBIE 3a1a41
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3. 3amanwne 23. Teopus (P) - 3amanue 23. ['eomeTpuueckas 3aa4ya Ha BLIYUCICHUE
4. 3ananue 24. Teopus (P) - 3aganue 24. 'eoMeTpuyeckas 3ajada Ha JOKa3aTeIbCTBO
5. 3amanwne 25. 'eoMmerpryeckas 3aj1a4a MOBBIIIEHHON CI0KHOCTHU

CaiiTel auasa noarorosku k OI'D mo Mmaremartuke.
http:/fipi.ru/view/sections/211/docs/471.html - nemo-Bepcust
http://alexlarin.net - pa3nmu4HbIe MaTepUAIIBI ISl IOATOTOBKH
http://www.egetrener.ru - BuiIeoypoku
http://www.mathege.ru - oTKpbIThIN OaHK 3a1aHUI
http://live.mephist.ru/?mid=1255348015#comments - OTKpbITHIH OaHK
http://reshuege.ru/
http://matematika.egepedia.ru
http://www.mathedu.ru
http://www.ege-trener.ru
http://egeent.narod.ru/matematika/online/
http://alexlarin.net/ege/2010/zadc3.pdf - IToaroroska x C3
http://alexlarin.net/ege/2010/C4agk.pdf - ITogroroska x C4
http://alexlarin.net/eqe/2010/c1c3sta.pdf - 3amanus C1, C3
http://vkontakte.ru/app1841458 - npunoskenne BKonrtakre - orpadbotka yactu B
http://matematika-ege.ru
http://uztest.ru/
http://www.diary.ru/~eek - Maremarudeckoe cooOIIECTBO.
http://www.mathnet.spb.ru/texts.htm meroauueckrne MaTeprasibl.

Jlutepatypa
1. N.B. fmenxko, C.A.lllectakoB. Coopuauk OI'D 2025: « Tunosbie TeCTOBbIE
3agaHus» ot pazpadorunkoB GUIIN. Uza. «Ox3amen», M.2025.
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