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HosicHuTebHASA 3aNMCKa
OcHoBHas 3a7ada 0OyueHUs MAaTEeMaTHKU B IIKOJIE 00ECHeUnTh MPOYHOE U CO3HATENBbHOE OBJAJICHUE YJYAIIUMHCS CHCTEMOW MaTeMaTHYEeCKUX 3HAHUH U
YMGHHﬁ, HCO6XOI[I/IMBIX B HOBCGHHGBHOﬁ KU3HHU U prﬂOBOﬁ ACATCIIBHOCTH KaXXJI0r'o 4CJIOBCKA, AOCTATOYHBLIX JIA HU3Y4YCHHA CMCIKHBIX AUCHUILIIMH U
IPOIOJDKEHUS 00Pa30BaHMUsL.
[ToaroToBka K 9K3aMeHaM OCYIIECTBISIETCS KaK Ha YpOKax, TaK ¥ BO BHEYPOYHOE BpeMsi: Ha (PaKyIbTaTUBHBIX M WHAMBHIYATbHBIX 3aHATHIX. ONTUMALHON
(GOpMOH TIOATOTOBKM K 3K3aMEHaM SIBIISIFOTCS DJICKTUBHBIC KYpPChl, KOTOPBIC TO3BOJISIFOT PACHIMPUTh M YIIIYOUTh M3y4aeMbIi MaTephall M0 MIKOJIbHOMY
Kypcy. Hapsny c¢ pemieHumeM OCHOBHOM 3ajaud, NaHHBIH Kypc IMpelycMaTpuBaeT (OPMHPOBAHUE Yy YYAIIUXCS YCTOHYMBOTO HMHTEpeca K MPEAMETY,
BBISIBJICHHE M Pa3BUTHE UX MAaTEMaTHYECKHX CIIOCOOHOCTEH, OPHEHTAIMIO Ha TPOQeccuio, TpeOYIoIIe MaTeMaTHYeCKON MOATOTOBKH, a TAKXKE MO ATOTOBKY
k OI'D. [Iporpamma BkiIrOYaeT B ceOsi OCHOBHBIE pa3zeiibl Kypca anreOpsl 7- 9 kiacca o0mieo0pa3oBaTeaIbHOM MIKOJbI U Pl AOMOJTHUTEIBHBIX BOIPOCOB,
HETOCPEACTBEHHO, MPUMBIKAIOIINX K 3TOMY KypCYy M yIIIYOJISIOIIMM €ro 10 OCHOBHBIM JIMHUSAM. Martepuai nono0paH TakuM 00pa3oM, 4ToObl 00ECIICUYUTh
MOBTOPEHHUE MaTepralia OCHOBHBIX TeM Kypca ajareOpsbl, yriyOuTh H PaCIIMPUTh 3HAHUS 110 TeMaM. B mporpamme paccMaTpuBaroTcsi 00Jiee IIMPOKO BOMPOCHI
pelleHNs ypaBHEHUH U HEPABEHCTB Pa3HbIX BUJIOB.
B kadecTBe mporpamMmbl JTJaHHOTO 3JIEKTHBHOTO Kypca, Iellb KOTOPOTO — MOATrOTOBKa ydammxcsi kK OI'D, mcronb30BaH MepevyeHb BOMPOCOB COACPIKAHUS
(xonu(puKaTop) MIKOJBHOTO Kypca MaTeMaTUKH, YCBOEHUE KOTOPBIX MpoBepsiiiock mpu caade OI'D no anredpe.
Kypc ocHOBaH Ha MOBTOpEHWH, CUCTEMAaTU3allMu U YIIyOJeHUM 3HAHUM, MOITYYEHHBIX paHee. 3aHATHS HNPOXOJAT B (opMe CBOOOJHOTO MPAaKTUYECKOTO
ypoKa M COCTOST U3 O00OOIIEHHON TEOPETHMUECKOW YacTH M MPAaKTMYECKOW YacTH, Iie yJalluMcs Mpeularaercsl peluTh 3aJaHHus CXOKUE C 3aJaHHUsIMH,
BomeAmMMH B OI'D MpONHUIBIX JIET UM K€ YAOBJIETBOPSAIOLINE NMEPEUHIO KOHTPOJIBHO-U3MEPHUTEIbHBIX MaTepuanoB. Ha kypcax Taxke paccMaTpUBarOTCS
UHbBIE, HEXKEJIM MTPUBBIYHBIC, TIOJXO0/IbI K PEIICHHIO 3a/1a4, TTO3BOJISIOIIME COKOHOMUTH Bpemst Ha OI'D.

Lenpo mpeanmaraeMoi mporpamMMsl SIBJISIETCS HE TOJBKO MOAroToBka Kk OI'D, HO M oOyuyeHHe NMpHUEMaM CaMOCTOATENbHOM AEATENIbHOCTH U TBOPYECKOMY
NOJXO0y K JH000W mpobieme. DTO cO3MaCT MPEANOCHUIKU Ul POXKJIEHUS! YUEHHKAa KaK MaTeMaTUKa-MpoQeccruoHana, HO Jake €ClIU 3TO He MPOH30MIET,
YMEHUE MBICIUTh TBOPYECKH, HECTAHAAPTHO, HE OyJIET JUIIHUM B JIIOOOM BHJIE I€ATEIILHOCTH B Oyaylel ®U3HU yUeHHUKA.

DONeKTUBHBIN Kypc paccunTaH Ha 34 yaca ansg yyammxcs 9 kiaccoB. J[aHHas mporpamma Kypca CMOXKET MPHUBJIEYb BHUMaHHE YydalluXcs, KOTOPBIM
MHTEpEeCHa MaTeMaTUKa, KOMY OHa MOHAJ00UTCs MpH yyeOe, MOJroTOBKe K pa3IMyHOro poja sK3aMeHaM, B yacTHocTH, kK OI'D, a B mocneacTeum u k EI'D.
CrnymaTensMu 3TOro Kypca MOTYT ObITh Y4allluecs: pa3InyHOro YPOBHS 00y4E€HHOCTH.

JlanHbIll Kypc MMeeT MpUKIagHOe U 001eo0pa3zoBaTesibHOE 3HAYEHHE, CIIOCOOCTBYET PA3BUTHIO JIOTMUECKOTO MBIIIJICHHUS y4alluXcs, CUCTeMaTU3aluu
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3HaHUH TpH TOATOTOBKE K dK3aMmeHaMm. Mcmomb3yioTcsi pasnuyHble (OpMBI OpraHM3alMU 3aHATUH, Takue Kak JIEKUMs M CeMHHAp, TpYIIoBasd,
WHJUBU]TyaJIbHAS I€ATEIIbHOCTD ydaluxcs. Pe3yiapTaToM npejioskeHHOro Kypca J0bkKHa ObITh yenemHas ciada OI'D.
esn mporpamMmmbl
e [loxroroButs yuammxcs K carade OI'D B COOTBETCTBUM € TPEOOBAHUAMH, IPEABABISIEMBIME 00pa30BaTEIbHBIMU CTAHJAPTAMH.
e Ha ocHoBe koppekiuu 0a30BbIX MATEMaTUYECKUX 3HAHUN Yy4YalllUXCsl paclldpeHHe W YriyOJeHue 3HaHWW, MOJTYYeHHBIX MPH U3YYEHUU Kypca
MaTeMaTHKH.
e 3akperuieHHe TEOPETUYECKUX 3HAHWI; pPa3BUTUE MPAKTUYECKUX HABBIKOB MU YMEHUN. YMEHHE NPHUMEHSTh IMOJTYYECHHbIE HAaBBIKM IPU PELICHUH
HECTaHJAPTHBIX 337a4 B IPYTUX TUCIHUILIHHAX.
e Cozpmanue ycnoBuil st GOpMUPOBAHMS U PA3BUTHS Y O0yUYAIONINXCS HAaBBIKOB aHAINM3a M CUCTEMaTU3alluu, MOJYyYeHHbIX paHee 3HAHUI; OJIrOTOBKa
K UTOTOBOM arrectanuu B hopme [MA.
3apaum kypca:
e Peammsanus wHAMBHIyanu3anuu OOYUYCHHS, YIOBIETBOPEHHE OOPa30BaTENbHBIX MOTPEOHOCTEH IIKOJBHUKOB MO MaTematuke. PopmupoBaHuE
YCTOWMYUBOTO MHTEPECA yUAIIUXCS K MIPEIMETY.
e BrisBnenue u pa3putue X MaremMaTHueckux crocobnocteit. [ [logroroska k ganpHeiieMy 0o0y4eHHUIO B CTApIIUX KJIaccax.
e OobecrnieueHue ycBOeHHMsI oOOy4arolMMHUCS HauOonee OOMMX MPUEMOB M CHOCOOOB pemieHHus 3afad. Pa3BuTHe yMEHUH CaMOCTOSATENBHO
aHATM3WPOBATh U PEIIaTh 3a7a4uM 110 00pa3ily ¥ B HE3HAKOMOW CUTYallUu;
e PacmupeHne MareMaTH4ecKoro NpeACTaBICHUs YYaluXcs 0 ONpeIeIEHHBIM TeMaM, BKIIOUEHHBIX B IporpaMMsl caauu OI'D.
Onucanus Mmecra npeaMera B y4eO0HOM IJIaHe
CornacHo yueOHOMY TJIaHY Ha W3yYeHHE JAaHHOTO Kypca OTBOAMTCS 1 9 B HENEIO.
Pabouas mporpamma paccuntana Ha 34 4acos.

IlinanupyeMble JHYHOCTHBIE, METANIPEAMETHbIE H MPeIMETHBIE Pe3yJIbTATHI OCBOEHHS Kypca
JInyHOCTHBIE:
1. OTBETCTBEHHOE OTHOILICHHE K YYEHHIO, TOTOBHOCTh M CITIOCOOHOCTh 00yYaroIUXCs K CAMOPAa3BUTHIO U CAMOOOPA30BaHHUIO HA OCHOBE MOTHUBAIIM U K
00y4YEHHIO U TIO3HAHUIO;
2. nepBUYHAsT CHOPMHUPOBAHHOCTH KOMMYHHKATHBHOW KOMIIETEHTHOCTH B OOIIICHUH M COTPYJHHUYECTBE CO CBEPCTHUKAMH, CTAPIIUMHU M MJIAIIIAMHU B
o0pa3oBaTeNnbHON, yueOHO-ICCIIe10BaTeNbCKON, TBOPYECKON M IPYTUX BUJAX AEATEIbHOCTH;
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3. yMeHue SICHO, TOYHO, TPAMOTHO U3JIaraTh CBOM MBICIH B YCTHOW U MMCbMEHHOU PEYH, IOHUMATh CMBICII IOCTABJICHHOM 3a/1a4u, BHICTPAUBAaTh
apryMeHTallI0, TPUBOIUTH PUMEPHI U KOHTPIPUMEPHI;

4. mepBOHavYaIbHOE MPEJCTABICHUE O MATEMATHYECKOW Hayke Kak chepe 4emoBeuecKou NeaTeIbHOCTH, 00 3Tanax €€ pa3BUTHs 3HAYUMOCTH ISl pa3BUTHS
TUBUIN3AIINH;

5. KPUTUYHOCTH MBIIJICHUA, YMCHHUEC PACIIO3HABATH JIOTHYCCKHN HCKOPPCKTHBIC BHICKA3bIBAHU A, OTJINYATh T'MIIOTE3Y OT (baKTa;

6. Kp€aTHBHOCTh MBINUJICHUA, MHUIIWATUBBI, HAXOAYWMBOCTHU, aKTUBHOCTD IIPpU PCIICHHUN apI/I(l)MCTI/ILIeCKI/IX 3aaa4,

7. YMCHHUEC KOHTPOJHUPOBATH IIPOLUCCC U PE3YJIbTAT yqe6H0171 MaTeMaTH4YeCKOM JACATCIIbHOCTH,

8. (1)OpMI/Ip0BaHI/IC CIIOCOOHOCTH K 9MONHUOHAJIBHOMY BOCIIPUATHUIO MATEMATUYICCKUX O6’bCKTOB, 3ajJa4, peH.IeHPIﬁ, paCCY)KHGHHfI;

MeTtanpeaMeTHbIe:
1. cHOCOOHOCTH CAMOCTOSITENBLHO MJIAHUPOBATh AJIbTEPHATUBHBIE ITYTH JOCTUKEHUS LieJIeH,

OCO3HAHHO BRIOMPATh Hanboee 3 (HEeKTHBHBIC CIIOCOOBI pelIeHHs YIeOHbBIX U TTO3HABATEIBHBIX 3314,
2. yMEeHHE OCYIIECTBIATH KOHTPOJb [0 00pa3ily 1 BHOCUTh HEOOXOMMbIE KOPPEKTUBHI;

3. cIOoCOOGHOCTH aJIeKBAaTHO OLIEHUBAThH MPABUIIBHOCTh WM OLIMOOYHOCTh BBIOJIHEHUS y4eOHOU 3a7auu, € 00bEKTUBHYIO TPYAHOCTb U COOCTBEHHBIE
BO3MOXHOCTH €€ pEeLICHNUS;

4, YMCHHUEC YCTAaHABJIMBATHb MPUYNHHO-CIICACTBCHHBIC CBA3H,; CTPOUTL JIOTUYCCKUC PACCYKACHUA, YMO3AKIIOYCHHUA (I/IHI[YKTI/IBHBIG, ACAYKTHUBHBIC U 110
aHaHOFI/II/I) X BBIBOJHBI,

5. yMeH#He co3/1aBaTh, IPUMEHSAThH U TPe0OPa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA, MOJICIH U CXEMBI JJIsl PEIICHUsT YICOHBIX U TTO3HABATEIIbHBIX
3a7ad4;

6. pa3BUTHE CIIOCOOHOCTH OPTaHU30BBIBATH YUEOHOE COTPYTHUYECTBO U COBMECTHYIO JIEATENBHOCT C YUUTEIEM U CBEPCTHUKAMU: ONIPEAEIATh LIEH,
pacrpenensaTs GyHKINU U POJIM YYaCTHUKOB, B3aUMOAECHCTBOBATh U HAXOJUTH OOIIHME CIIOCOOBI pabOThI; yMEHUs paboTaTh B TPYIIE: HAXOAUTh 00IIee
pelieHre u pa3peniarb KOH(OIUKTH Ha OCHOBE COTJIACOBAHUS MO3UIMM U yuéTa MHTEPECOB; CAylIaTh MapTHEPa; (GOpPMYIHPOBaTh, ApTyMEHTUPOBATh U
OTCTauBaTh CBOE MHEHUE;



7. GopmupoBaHue y4eOHO! M 00ILIE M0JIb30BATENBCKOW KOMIIETEHTHOCTH B 00JIACTH UCIIOIb30BAHNS MHPOPMALIMOHHO-KOMMYHUKAIMOHHBIX TEXHOJIOTUI
(MK T-koMII€TEHTHOCTH);

8. MepBOHAYAIBHOTO MPEICTaBICHUE 00 UACIX M O METOJaX MAaTEMaTHKH KaK 00 YHUBEPCAILHOM S3bIKE HAYKH U TEXHUKHU;
9. pa3zBuTHE CIOCOOHOCTH BUJIETh MATEMATUYECKYIO 337a4uy B IPYIHMX JUCLHUILUIMHAX, B OKPYXKAIOIIEH XKU3HU;

10. ymMmeHUe HAXOAUTh B PA3IMYHBIX HCTOYHUKAX WH(POPMAIHIO, HEOOXOAMMYIO IS PEIICHUS MAaTEMAaTHUECKUX MPOOIIeM, U IPEICTABIISThH €€ B TOHSATHOM
dbopme; MPUHUMATH PEIIEHUE B YCIOBHIX HETOIHOW M M30BITOYHOM, TOYHON U BEPOSITHOCTHON MH(MOpMAIuu;

11. ymMeHME MOHUMATh M UCIIOJIB30BaTh MATEMATHYECKUE CPEJICTBA HATTISAHOCTH (PUCYHKH, YEPTEKH, CXEMBI U AP.) I WUTFOCTPAIIMH, HHTEPTIPETALINH,
apryMeHTalNH;

12. ymeHue BBIIBUTATh TUTIOTE3BI IPU PEIICHUHU YYeOHBIX 3a/1a4 ¥ MOHUMAaHHs HEOOXOAUMOCTH UX MPOBEPKH;

13. noHMMaHue CYIHOCTH AITOPUTMHUYECKUX MPEINUCAHUNA U YMEHHS ICHCTBOBATh B COOTBETCTBUU C IIPEIJIOKEHHBIM aJITOPUTMOM;

14. ymeHust caMOCTOSITENILHO CTaBUTH IEJIU, BEIOUPATh U CO3JaBaTh aJTOPUTMBI JIJIS pEHIeHHs YIeOHBIX MAaTEMAaTUYECKUX IPOOIIeM;

15. cnocoOHOCTH TUTAHUPOBATH U OCYIIECTBIISATD JEATEIbHOCTh, HAIIPABJICHHYIO HA PEIICHUE 3a]a4 UCCIIEIOBATEILCKOTO XapaKTepa.

[Ipenmernbie:

1. ymeHnus paboTaTh ¢ MATEMATHYECKUM TEKCTOM (CTPYKTYPUPOBAHKE, U3BIICUCHHE HEOOX0IMMOM NH()OPMAIINN), TOYHO ¥ TPAMOTHO BBIPAXKATh CBOU MBICITH
B YCTHOM U MUCbMEHHOM peUH, MPUMEHSISI MAaTEMAaTUYECKYIO0 TEPMUHOJIOTMIO U CUMBOJIMKY, UCIIOJIb30BaTh PA3JIMYHbIE SI3bIKM MATEMATHKU

(cToBEeCHBIN, CHMBOJIMYCCKHA, TPaUISCKU ), pa3BUTHS CIOCOOHOCTH 0OOCHOBBIBATH CYKICHHUS, IPOBOIUTH KIacCU(DHUKAIIHIO;

2. BnasieHus 6a30BbIM MOHATHIHBIM amapaToM: UMETh MPECTaBICHUE O YUCIe, IPOoOH, MPOIEHTaX, 00 OCHOBHBIX T€OMETPHUECKUX 00BEKTaX (TOUKa,
npsiMasi, JIOMaHasl, yroj, MHOTOyTOJIbHUK, MHOTOTPaHHHK, KPYT, OKPYKHOCTb, I1ap, cdepa u 1mp.), GopMupoBaHus

MPEJICTABICHUI O CTATUCTHUYECKUX 3aKOHOMEPHOCTSX B PeabHOM MHUPE U PA3IMYHBIX CIIOCO0aX UX U3YyUEHUS;

3. yMeHUs BBITIOJIHATH apuPMeTHIECKHEe TPeoOpa30BaHus PAllMOHATBHBIX BRIPAKEHUN, TPUMEHSTh UX JJIA PEIICHUS y4eOHBIX MaTEMAaTUYECKHUX 3a/1a4 U
3a/1a4, BOSHUKAIOIINX B CMEKHBIX YUEOHBIX MPEAMETAX;

4. yMeHHUsI TIOJTb30BAThCSl U3YUCHHBIMH MaTeMaTHYeCKUMU (popmyiaMu;

5. 3HaHUS OCHOBHBIX CIIOCOOOB MPECTABICHUS U aHAJIW3a CTATUCTHUECKUX JIaHHBIX; YMEHHUS PellaTh 33Jja4ui ¢ TOMOIIbIO Iepedopa BceX BO3MOKHBIX
BAPHUAHTOB;

6. yMeHUs IPUMEHATh U3yUYEHHBIE MOHATHS, PEe3YyIbTaThl U METOJBI IIPU PEIICHUH 337a4 U3 PA3IMYHBIX pa3/IesioB Kypca, B TOM YUCIIE 3a7a4, HE CBOASIINXCS
K HEMIOCPEACTBEHHOMY MPUMEHEHHIO U3BECTHBIX aITOPUTMOB.

1.YMeTh BBIOJHATH ASHCTBUS C YHCIAMHU:

BreimonasaTe apudMeTnueckue IeHCTBUS: CIIOKEHUE M BEIUUTAHUE JIBY3HAUYHBIX YMCET M IECATHYHBIX IPOOEH ¢ IByMs 3HAKaMH, YMHOKECHHE YHCET,
NeicTBUS Ipo0sSMU. BRIMOTHIATH apudMeTHIecKre IeHCTBHS ¢ pallioHaIbHBIMU YicIaMu. HaxouTh 3HaUeHUs CTENEHeH U KOPHEH, a TaKkKe 3HAUCHUS
YUCIIOBBIX BBIPAKEHU

2.YMeTh BHIMOTHATH anredpandeckue mpeodpazoBanusi: BEIMOTHATE 1eHCTBUS ¢ MHOTOUJICHAMH U C anreOpandeckumu apoosmu. [IpumMeHsaTh cBolicTBa
aprudMeTHIECKNX KBAAPATHBIX KOPHEU ISl BEIYUCIICHUS 3HAUCHUH 1 MPe0Opa30BaHMil BRIPAKEHUH , COJIEP)KAINUX KOPHHU.



3.YMeTh pemiaTh ypaBHEHUS U HEpaBeHCTBA: Peliath IMHEHHbIE, KBaJpaTHbIE, pallMOHAILHBIE YPaBHEHUS, CUCTEMBI IByX YpaBHEHUH. Pemiats IMHEHHbIE U
KBaJpaTHbIE HEPABEHCTBA C OJHOM ITEPEMEHHON U UX CUCTEMBI

4.YMeTh BBINIOJIHATH IEUCTBHS C PYHKITUSIMH:

Pacnio3naBath reoMeTpudecKue U apuhMETHIECCKHIE MPOTPECCUU, TIPUMEHSATH (POPMYJIIBI OOIINX YICHOB, CyMMBI N WICHOB apu(hMETHICCKON U
reoMeTpuueckon nporpeccuii. Haxoauts 3Hauenus Gpynkiuu. Onpenensats cBoricTBa GpyHKIuU 1o rpaduky. OnuckiBaTh cBolicTBa PyHKIUA. CTpOUTH
rpaduKy.

5.YMeTh BBINONHATH BHIYUCICHHS U IPUBOJIUTH OOOCHOBAaHHBIE JOKA3aTEIbCTBA

B TCOMETPUUYECKHUX 3a/1auax: Pa30upaThCs B OCHOBHBIX T€OMETPUUICCKUX MOHATHSIX U YTBEPIKICHUSAX, TOKA3bIBATh HX BEPHOCTH. Y MEJIO CTPOUTH
reoMeTpuueckue GUrypsl U 4epTexxu 1 3a1ad. [IpumensTs reomerpudeckue GopMyIibl AJisl peleHus 3a1ay.

Conep:xanue yueOHOTI0 npeaMera
Apudmernka
Harypanbnble uncna. CreneHb ¢ HaTypaibHbIM I10Ka3aTEIEM.
Pannonaneupie uncna. Moaynb (abcomoTHas BenuuuHa) uuciaa. CpaBHEHHE pPalMOHAIBHBIX 4HUcel. ApupMETHUYECKHe EHCTBUS C palMOHATbHBIMU
yucnamu. CTeneHsp ¢ 1elbIM oka3areneM. YncIoBble BEIpaKEHUS, TOPSAIOK ACUCTBUN B HUX, UCIOIB30BaHNE CKOOOK. 3aKOHBI apu(METHUECKUX JEHCTBHI:
IIEPEMECTUTENBHBIN, COUETATEIBHBIN, PACTIPEIECIUTEIbHBIN.
[evictButenbHbie uncia. KBaapaTHelil KopeHb U3 uncia. KopeHnb TpeThel crenenu. [lonstie o kopHe n-oi cTeneHu u3 uynciia. J(eMCTBUTENbHBIE YnCia Kak
OeckoHeuHbIe AecsaTUYHbIe Apodu. CpaBHEHUE NEHCTBUTENBHBIX YHCEN, apu(MeTHYeCKre EeHCTBUS HaJ HUMHU. DTalbl pa3BUTHSI NPEACTABIECHUI O YucIie.
N3mepenus, npubInKeHus, OlleHKH. Pa3Meprl 00bEKTOB OKPYKaIOLIero Hac MUpa (0T 3JIEMEHTapHBIX YacTUILl 10 BceeneHHoM), AMUTENTbHOCTh MPOLIECCOB B
OKpYyXkaromieM Hac mupe. [IpencraBienne 3aBUCUMOCTH MEKy BeJTMYUHAMU B BUJe PopMys. BrineneHre MHOKUTENS — CTENICHH JIECSATH B 3aMCH YHUCIIA.
Auredpa
Anrebpanyeckue 1podu. ApudpmMeTndecKue oneparuy Haj areOpandecKuMu IpoosiMu

bykBeHHbIE BhIpaskeHUs (BBIpAXKEHUS ¢ IepeMeHHbIMH). YucnoBoe 3HaueHne OYKBEHHOI'O BbIpakeHHs. J[omycTHMble 3HaUeHHs IEPEMEHHBIX, BXOIAIINX B
anredpandeckue BelpaxkeHus. [loacTaHoBKa BeIpa)KeHH BMECTO NepeMeHHbIX. PaBeHCTBO OyKBEHHBIX BbIpaxeHHH. T0X1eCTBO, 10Ka3aTeIbCTBO TOXKIECTB.
[IpeoOpazoBanus BeIpasKEHHIA.

CBolicTBa cTerneHel ¢ 1eapIM nokasareneM. MHorowieHsl. CiaoeHue, BBIUNTaHUE, YMHOKE-HUE MHOTOWIEHOB. DOPMYJIbl COKPALLIEHHOTO YMHOXECHMUS:

KBaJ[paT CYMMBI U KBaJpaT Pa3HOCTH, KyO cyMMbI U Ky0 pasHocTH. DPopMyIa pa3HOCTH KBaApaToB, GOpMyla CyMMbI KyOOB M pa3HOCTH KyOoB. Paznoxenue
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MHOroujeHa Ha MHOKuTenu. KBaapaTHelii TpexuieH. Bolenenne noiHoro kBajapara B KBaApaTHOM TpexuwieHe. Teopema Buera. Pa3noxenue kBagpaTHoro
TpeXWIECHa Ha JIMHEITHbIE MHOXKUTEIN. MHOrOWwIeHbI ¢ 01HOHN nepemeHHoN. CteneHs MHOrowieHa. KopeHb MHOrousIeHA.

Anrebpanueckast 1po0b. Cokparenue apodeid. [leiicTBusi ¢ anredpandeckuMu Ipo0siMu. ParnmoHanbHBIE BRIpaXEHUS U BX npeoOpa3oBanus. CBOHCTBa
KBaJIpaTHbIX KOPHEHN U UX IPUMEHEHHUE B BBIYMCICHUSAX.

VYpaBHEHHUs U HEPABEHCTBA.

VYpaBuenue ¢ omHou nepemeHHol. Kopenb ypaBHeHwms. JIuHeiiHoe ypaBHeHue. KBajapaTtHoe ypaBHEeHHE: dopMmysa KOpHEH KBaJpaTHOTO ypaBHEHHS,
Pemenue paunoHabHBIX ypaBHEeHHH. [IpuMeps! pelieHus: ypaBHEHUHN BBICIINUX CTEIIEHEN; METO/Ibl 3aMEHBI IEPEMEHHOM, Pa3JIOKEHUS HA MHOKUTEIIH.

VYpaBHeHHE C IBYMSI IEPEMEHHBIMM; PEIICHUE YpaBHEHUS C ABYMs nepeMeHHbIMU. CucTemMa ypaBHEHUM; peuieHue cucreMbl. Crucrema ByX JTMHEHHBIX
YpaBHEHUH C JIByMsSI ME€pPEMEHHBIMU; PELIEHUE IOJCTAHOBKONW M anreOpanyecKuM CII0)KEHHEM. YPaBHEHHE C HECKOJIbKUMHU IepeMeHHbIMU. [Ipumepsl
pELIEHUs HEIMHEWHBIX cucTeM. [IprMepsl peleHns ypaBHEHUH B LIEJIBIX YUCIIAX.

HepaBenctBo ¢ onHOl nepeMeHHOM. Pemenne HepaBeHcTBa. JIMHEWHbIE HEPABEHCTBA C OJHOM IEPEMEHHOM M MX cUCTeMbl. KBaJIpaTHbIE HEPAaBEH CTBA.
[Tpumeps! perieHust JpoOHO-TMHEHHBIX HEpaBEHCTB. UKCI0BbIe HEPAaBEHCTBA U UX CBOWCTBA. Jl0Ka3aTeNnbCTBO YMCIOBBIX U alreOpandeckux HEpaBeHCTB.
Pemienne TeKCTOBBIX 3a/1a4 aJIreOpandecKuM CriocoOoM.

UucnoBele nocnenoBarenbHocTU. [loHsATHE mocnenoBaTenbHOCTH. Apudmernueckas U TeoMmeT-puyeckas mporpeccur. PopMyiibl 00IIero dieHa
apu(pMeTUYECKON U FreOMETPUUECKON MPOTrpec-CUU, CYMMBI MIEPBBIX HECKOIBKUX YIEHOB apU(PMETUUECKON U TEOMETPUUECKON MPOTPECCHA.

Yucnosele ¢pynkuuu. [Tonsrue ¢pynkumu. O6snacts onpenaeneHus ¢yHkuuu. CrocoOsl 3amanus GyHkuuu. ['paduk ¢yHKIMU, Bo3pacTaHHe U yObIBaHHE
¢yHKLIMU, HauOoJblIee U HaUMEHbIIee 3HaueHUs (QYHKIMH, HyIUd (QYHKIUH, TPOMEXKYTKH 3HAKONOCTOsHCTBA. UTeHue rpaduxoB ¢yHkuui. @DyHKIMH,
ONMCHIBAIOLIUE MPAMYI0 U OOpaTHYIO MPOMOPLMOHAIBHYIO 3aBUCUMOCTH, MX rpaduxu. JIluneiiHas ¢yHKIUSA, ee rpa@uK, T€OMETPUUYECKUH CMBICIT
koadurmentoB. ['mnepodona. Kpanpatnunas gynkuus, ee rpaduk, mapadona. KoopauHaTel BEpUIMHBI Mapadoiibl, 0ch cuMMeTpun. CTereHHble PYHKIUHU C
HaTypaJIbHbIM TOKa3aTeseM, ux rpaguku. I'paduku QyHKUIMNA: KOpEeHb KBaAPATHBIN, KOpeHb KyOuueckuit, Moyib. Mcnonb3oBanue rpadukoB QyHKINUNA IS
pELIEHUs] YPAaBHEHUI U CUCTEM.

[Tpumeps! rpaduuecKkux 3aBUCUMOCTEH, OTpa)XkaroIllMX pealbHbIe MPOLECCH: KojeOaHue, MOKa3aTeNbHBIA POCT; YUCIOBBIE (DYHKIMH, ONHCHIBAIOIIUE ITH
IIPOLIECCHI.

[TapannenbHbIi IepeHoc rpaguKoB BIOIb OCeH KOOPAMHAT U CUMMETPHUSI OTHOCUTEIBLHO OCEH.



Koopaunatsl. M300paxeHne yncen ToukaMu KOOPIMHATHOM npsiMoi. ['eoMeTpuyeckuii cMbIca MOAyIs yrcia. UncaoBble MPOMEXYTKH: HHTEPBAJ, OTPE30K,
ay4d. DopMyna pacCTOSTHUS MEXAY TOUYKAMU KOOPAUHATHOU MPSIMOIA.

JlexapToBbl KOOPAMHATHI Ha IUIOCKOCTH; KOOpAUHATHl Touku. Koopaunatel cepeaunbl oTpeska. @opMyiia pacCTOSTHUS MEXy IBYMSI TOUKaMU IIOCKOCTH.
VYpaBHeHHE NPSAMOH, yriIoBOH KOI(GGUIMEHT MPSIMOM, YCIIOBHE MAapajUIeIbHOCTH HPSAMBIX. YpaBHEHHE OKPY)KHOCTU C LIEHTPOM B Haudajue KOOPJMHAT U B
JIF0O0O0H 3aJaHHOM TOYKE.

I'paduueckas uHTEpIIpEeTALMs] YPAaBHEHHUH C IBYMsI IEPEMEHHBIMU U UX CUCTEM, HEPABEHCTB C JIBYMsI IEPEMEHHBIMU U UX CUCTEM.

I'eomerpus

HavanbHble MOHATHS ¥ TEOPEMBI TEOMETPHH.

Bo3nukHOBeHHE TreoMeTpuu W3 TpakTUKH. ['eomerpuueckue ¢urypsl u Tena. PaBeHcTBO B reomerpuu. Touka, mpsMass W IUIOocKocTh. [loHsATme o
reoMeTpuueckoM mecre touek. Paccrosnue. Otpe3ok, nyd. Jlomanas. Yrou. Ilpsmoi yron. Octpele U Tynble yribl. BepTUKalbHBIE U CMEXHBIE YIJIBL.
buccektpuca yrma u ee cpoiictBa. [lapannensHble M nepecekaromuecs npsimbsle. [lepneHauKynspHOCTh NpsMbIX. TeopeMbl O mapauieNbHOCTH H
NEPIEHIUKYJIIPHOCTU NpAMbIX. CBONCTBO CEPEIMHHOIO IEPHNEHAUKYISIpa K OTpe3Ky. llepneHaukyiasp M HakJIOHHAasg K HpsIMOW. MHOIOYroJIbHHUKH.
OKpy’>KHOCTb U KpYT.

TpeyrojipHUK.

[IpsiMmoyrosbHBIE, OCTPOYTOJIbHBIE, U TYNOYTOJIbHBIE TPEYroJbHUKU. BbicoTa, Menuana, Ouccek-Tpuca, CpeiHss JUHUS TpeyrojbHUKa. PaBHOOEIpeHHbIE U
PaBHOCTOPOHHHME TpPEYrOJbHUKH; CBOWCTBA M TpPHU3HAKM PpaBHOOEIPEHHOrO TpeyroyibHuka. llpu3Haku paBeHCTBa TpeyroiibHUKOB. HepaBeHCTBO
TpeyroiabHuka. Cymma yriioB TpeyrojibHUKA. BHENIHME yIiibl TPEyrojbHUKA. 3aBUCUMOCTh MEXAY BEJIMUYMHAMU CTOPOH M YIJIOB TpEyroJIbHHKa. Teopema
Qaneca. I[logobue TpeyroabHUKOB; KodpduuueHT mnoaodbus. Ilpusnaku mnonoOusi TpeyronbHukoB.  Teopema Ilucdaropa. IlpusHaku paBeHcTBa
IPSIMOYTOJIBHBIX TPEYTOJIbHUKOB. CHHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC OCTPOTO yTIia MPsSMOYroJbHOrO TpeyrojapHuKa 1 yrioB ot 0° no 180°; npuBeneHue k
ocTpoMy yriay. PemieHue mpsiMOYroibHBIX TpeyroJbHUKOB. OCHOBHOE TPUTOHOMETPUYECKOE TOXAECTBO. DOpMyIbl, CBS3bIBAIOIIME CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHIE€HC OJHOIO0 M TOro ke yria. TeopeMa KOCMHYCOB M TE€OpEMa CHHYCOB; INPUMEPHI MX NPUMEHEHUS I BBIYMCIEHUS DJIEMEHTOB
TpeyrojibHUKA. 3amMeyaTeIbHbIe TOUKHU TPEYroJbHUKA: TOUKU NePeCceueHHsl CepPEIMHHBIX MePIeHIUKYIIPOB, OUCCEKTPHUC, MEIUAH.

YeTbIpexyrojibHUK.

[Tapanmnenorpamm, ero cBoiicTBa M Mpu3Haku. lIpsMoyronbHUK, KBaapar, pomMO, MX CBOICTBa W mpu3Haku. Tpamenus, cpeiHss JIUHUS Tpareluu;



paBHOOEIpEeHHAas Tparenus.

MHOroyrojapHUKH.

Brinykiibie MHOrOyrosibHUKUA. CyMMa yTiIOB BBIITYKJIOTO MHOTOYTOJIbHUKA. BIicaHHble M OMMCaHHbIE MHOTOYTOJBHUKU. [IpaBHiIbHBIE MHOTOYTOJIbHUKU.
OKpyXHOCTb U KPYT.

Lentp, panuyc, nuametp. Jyra, xopaa. Cektop, cerMeHT. LIeHTpalibHbIN, BOMCAHHBIA YroJI, BEIMYMHA BIIMCAHHOTO yriia. B3auMHOe pacnoyio;KeHUe MpsMoin
U OKPYKHOCTH, IBYX OKpykHocTed. KacaTenpHas M cekylias K OKpPYKHOCTH, PAaBEHCTBO KacaTeJIbHbIX, IIPOBEICHHBIX M3 OAHOW TOUYkHU. MeTpuueckue
COOTHONICHUSI B OKPYKHOCTH: CBOWCTBA CEKYILMX, KacaTelbHbIX, XOpHA. OKpyXHOCTb, BNHCAaHHAas B TPEYrOJIbHUK, U OKPYXHOCTb, OINHUCAHHAS OKOJIO
TpeyroyibHUKA. BriricanHble M OMUCaHHBIC YETHIPEXYTrOIbHUKH. BriicaHHBIE U ONTMCAHHBIE OKPYKHOCTH MPABHIIBHOTO MHOTOYTOJIbHUKA.

H3mepenune reoMeTpruiecKux BEIHUYHH.

Jnuna orpeska. JlyinHa TOMaHOW, MEPUMETP MHOTOYTOJbHUKA. PaccTosHMe OT TOUKM 10 MpsAMOM. PaccrosiHue Mexay napajuiesibHbIMUA NpsAMbIMU. JlnnHa
OKpPY’KHOCTH, yucio [; qnuHa nyru. Bennuuna yrna. ['pagycHas mepa yria, COOTBETCTBHE MEKIY BETMUMHOM yria U JJIMHON qyru okpyxHocTH. [loHsTHE
0 Twiomaau miockux ¢uryp. PaBHococTaBneHHble U paBHoBenukue ¢urypsl. [Inomanps npsmoyronbauka. [lnomans mapamnenorpamma, TpeyroibHUKA U
Tpanenuu (OCHOBHBIC (opMyJibl). DOpMyITbl, BRIpaKaOIIKE TUIOIMIAL TPEYTOJbHUKA: Yepe3 JBE CTOPOHBI M YTOJI MEXKIY HHUMH, Yepe3 TEPUMETP U PaJAyC
BIIMCAHHOM OKpYXHOCTH, popmyna ['epona. Ilnomans yersipexyroiapHuka. [lnomans kpyra v miomiaab ceKTopa.

CBs13b MEXTY TUIOIIAASIMU TTOI00HBIX (DUTYP.

DNEeMEeHTHI JIOTUKH, KOMOMHATOPHKH,

CTAaTUCTUKH U TEOPUH BEPOATHOCTEN

Joka3zatenbctBo. OrnpeneneHus, A0Ka3aTeNbCTBA, AKCHOMBI M TeopeMbl; cieactBus. HeoOxomumble u goctaTouHble ycinoBusa. KoHTpmpumep.
HoxazarenbcTBo 0T poTuBHOTO. [Ipsimast u oOpaTHas Teopemsbl. [loHsiTHE 00 aKCMOMATHKE M aKCHOMAaTHYE€CKOM TTOCTPOEHUHU TeoMeTpuu. [1aTeiii mocTynat
OBKJIMJIA U €70 UCTOPUS.

MHoskecTBa U KoOMOMHaTOpUKa. MHOXKECTBO. DNIEMEHT MHOXKECTBA, OAMHOXKecTBO. O0BbeIMHEHNE U TIepeceueHrne MHOKECTB. J{uarpammel Ditnepa.
[Ipumeps! penieHrss KOMOMHATOPHBIX 3a/1a4: Iepedop BapUaHTOB, IPABUIIO YMHOKEHUSI.

Craructuueckue naHuble. [IpeacraBnenue TaHHBIX B BUAE TaOmuIl, nuarpamm, rpadukos. CpeaHne pe3yabTaToB u3MepeHuid. [loHsITHe 0 CTaTHCTUYECKOM

BBIBOJIC HA OCHOBE BHIOOPKH.



[Tonatue u mpuMepbI CIyIalHBIX COOBITHH.

BepositHocTh. YacToTa COOBITHS, BEPOSTHOCTH. PABHOBO3MOKHBIE COOBITHS U TIOJICUET UX BeposATHOCTH. [IpencraBnenne o reoMeTpuuecKoi BEpOSITHOCTH.

HNTOoroBblii KOHTPOJIbHBIN TECT.

Couepma}me NnporpaMMmasl 3JIEKTUBHOTI'O yqeﬁﬂoro npeamMera

Ne Ha3zBanmue (TeMbl) MOYJIs1 Kounuect
BO 4aCOB
1. Anrebpanyeckue 3a1aHusi 0a30BOTO YPOBHS 13
2. ['eomeTpuyeckue 3a1aun 6a30BOTO YpOBHS 6
3. PeanpHas MaremaTuka 6
4. 3aaHKs OBBILIEHHOTO YPOBHS CJI0KHOCTH
5. Hrorosoe 3ansTue
O0111ee KOJIMYECTBO YacOB 34

Auredpanyeckue 3a1anus 0a30BOro ypoBHsl.

BBenenue: 1ienp u copepikaHue MEKTUBHOTO Kypca, (popMbl KOHTposisi. OOBIKHOBEHHBIE U JiecaTuuHble ApoOu. CtanaapTHbIM BUJ yncia. OKpyrieHue u
cpaBHEHHUE yucell. bykBeHHbIe BhipakeHUs. O0sacTh fonycTUMbIX 3HaueHUu. @opmyibl. CTeneHsb ¢ 1eNbIM nokas3areneM. MHorowiensl. [Ipeo6pazoBanue
BbIpakeHUI. Pa3ioxkeHre MHOrouJIeHOB Ha MHOKUTENU. AJredpanyeckue apoou. Coxpaienue anredpanyeckux apoodeit. [IpeoOpasoBanus
paloHaIbHbIX BeIpakeHU. KBagparHbie kopHU. JInHElHbIE U KBagpaTHbIe ypaBHeHus. Cuctemsl ypaBHeHU. HepaBeHcTBa ¢ OHON IEPEMEHHON U
CHCTeMbl HepaBeHCTB. Perenue kBaipaTHbIX HepaBeHCTB. [locenoBaTensHOCTH M Tporpeccuu. PekyppenTtHele popmysbl. 3a1a4u, perraeMble ¢ OMOIIBIO
IIPOTPECCHIA.

Uucna Ha koopauHaTHOM npsimoid. [IpencTaBnenre pemeHnii HEpaBEHCTB U UX CUCTEM Ha KOOpAMHATHOM npsmMoil. dyHkiuu u rpadguxu. OcoOeHHOCTH
pacIoo’KeHHs B KOOPAMHATHOM MIIOCKOCTH IpaMKOB HEKOTOPHIX (DYHKIMN B 3aBUCMOCTH OT 3HAUEHUS ITapaMeTPOB, BXOIALINX B (POPMYIIBL.

3aBUCHMOCTD MCKAY BCIIMYNHAMU.
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I'eomeTpuueckue 3a1a4n 6a30BOro ypOBHSI.

TpeyroiabHUKH, YeTHIPEXyroJbHUKH. PaBEHCTBO TPEYTronbHUKOB, mogooue. @opmyisl mwiomanu. IIponopunonansubie oTpe3ku. OKpy>KHOCTH. YTIIBI:

BIIMCAHHBIC U LICHTPAJIbHBIC.

PeanbHas MmaTeMaTHKA.

[Iponentsl. CocTaBneHne MaTeMaTHUECKOW MOJIEININ TI0 YCIOBHIO 331a4K. TeKCTOBBIC 3aaull Ha IPAaKTUYEeCKU pacueT. UreHue rpaukoB U JuarpaMm.

OneMeHThl KOMOMHATOPUKH, CTATUCTUKH U TEOPUHU BEpOSITHOCTEH. BripakeHne BeIMYUHBI U3 (HOPMYJIBL.

3aI[aHI/Iﬂ MOBBIIICHHOT0 YPOBHSA CJI0KHOCTH.

[IpeobOpazoBanus anredOpandecKux BEIpAKEHHA. Y paBHEHHS, HEPAaBEHCTBA, cCUCTeMBI. MccnenoBanue GpyHKIuM 1 nocrtpoenne rpaduka. Kycouno-3agannsie
¢ynkuuu. [Tocrpoenue rpadukoB ¢ MoyneM. 3ajadu Ha ABMDKEHHE. 3a7a4u Ha CMecH, cryiaBbl. CII0KHBIE IPOIICHTHI. 3a]]a4i Ha COBMECTHYIO paloTy.
3agaHus ¢ mapaMeTpoM: MccieloBaHue rpaukoB (yHKIMH, pelleHue ypaBHEHUH 1 HEPaBeHCTB C NapaMeTpoM. 3HaKM KOpHEH KBaJpaTHOTO TPEXUJICHA.

Pacnonoxxenue KOpHeﬁ KBaJApaTHOT'O TPCXYJICHA. HapaMeprl a, b, C 1 KOpHHU KBaJIPpaTHOT'O TPCXYJICHA. FGOMCTpI/I‘{eCKI/Ie 3aJa4u.

HNrorosoe 3ausatue.

HpOBGI[GHI/Ie HUTOTOBOI'O KOHTPOJIBHOT'O TECTA

IInanupyemMble pe3yJibTaThl H3YYeHHSs] Kypca

Harypaasbnblie yncaa. /I[poou. PannonajbHbie ynciaa

BBIHVCKHI/IK HAay4IHuTCA:

MOHUMaTh OCOOEHHOCTH JI€CATUYHON CHCTEMBbI CUNCIICHUS;

OIEPUPOBATH MTOHATUSAMH, CBA3aHHBIMU C JIEJIMMOCTBIO HATYPAJIBHBIX YUCEIL,

BBIpa)XaTh YMCIIa B SKBUBAJIIEHTHBIX (hopMax, BbIOMpas Hanbosee NoXOAAIIYI0 B 3aBUCIMOCTH
OT KOHKPETHOW CHUTYyaluu;

CPAaBHUBATH U YIOPSAIOUYMBATH PALIMOHAIBHBIC YHCIIA;

BBIITOJIHATH BBIYHUCIICHUS C PALMOHAIIBHBIMA YUCJIAMH, COYETAs] YCTHBIE U TUCBMEHHBIE TPUEMBI
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® BBIYKCIICHUH, IPUMEHEHHE KAJIbKYIISITOPA;
®  JCIOJIb30BaTh MOHITHUS U YMEHHUSI, CBSI3aHHBIE C TIPOMOPIIMOHAILHOCTHIO BEJIMYMH, TPOLIEHTAMHU, B X0JI€ PEIICHUSI MAaTEMAaTUUYECKUX 3a]1a4 1
3a/1a4 U3 CMEKHBIX IIPEIMETOB, BBIMOIHATH HECIOKHBIE TPAKTUYECKHE PACUETHI.

BEIIYCKHUK TOTYYUT BO3MOKHOCTb:

® TI03HAKOMHUTHCS C MO3UIIMOHHBIMUA CHCTEMaMHU CYUCIICHHUS! C OCHOBAHHMSIMU, OTJIUYHBIMH OT 10;
® yYIUIYOUTh W Pa3BUTh MPEJACTABICHUS O HATYPAIBHBIX YHCIIaX U CBOMCTBAX JICTUMOCTH;
® HAYYHTHCS HCIIOJIb30BATh MPUEMBI, PALIMOHATM3UPYIOIIIE BEIYMCICHUS, IPHOOPECTH MPUBBIUKY KOHTPOJIMPOBATH BHIYHUCIICHU I, BRIOUpast
MOAXOJIAUINH JIJIsl CUTYallH CIIOCO0.
JlelicTBUTEILHbIE YHCJIA

BI)IHVCKHI/IK HAay4YMuTCA:

® HCIIOJIB30BAaThb HAYAJIBbHBIC IIPCACTABJICHHA O MHOXKXCCTBC JEUCTBUTEIIHHBIX YHUCCII,
® OIICpUPOBATH NOHATHUCM KBAAPATHOI'O KOPHS, HIPUMCHATDL €I'0 B BLIYUCIICHUAX.

BBIHVCKHI/IK TIOJIYYUT BO3MOXKHOCTbL.

® pa3BUTH MPEJICTABICHHUE O YMCIIE U YHCIOBBIX CHCTEMaX OT HATypaJbHBIX 0 ACUCTBUTEIBHBIX YUCEIN; O POJIM BHIUMCICHHUH B IPAKTUKE;
® Pa3BUTH U YIIIYOUTh 3HAHUS O AECATUYHOMN 3aMMCH ACUCTBUTEIBHBIX YUCEN (IEPUOANYECKUE U HETIEPUOIUIECKUE IPOOH).
HN3mepenusi, npudInKeHUs1, OLEHKH

BBIHVCKHI/IK HAay4IHuTCA:

¢ MHCIIOJIB30BaTh B XOAC PCHICHUS 3a4a4 3JICMCHTAPHBIC MIPCACTABJIICHU A, CBAA3aHHLIC C HpI/I6J'II/I)KéHHBIMI/I 3HAYCHUSAMHU BCIIMYHMH.

BBIHVCKHI/IK TIOJIYYUT BO3MOKHOCTbG.

® [IOHATH, YTO YHCJIOBBIC JaHHBIC, KOTOPBIC UCIIOJIB3YIOTCA AJId XapaKTCPUCTUKHU 00BEKTOB OKPYXaromero Mupa, ABJIAOTCA MPEUMYIICCTBEHHO
HpI/I6HI/I}KéHHBIMI/I, YTO I10 3aIluCHu HpI/I6J'II/I)KéHHI)IX 3Ha‘IeHHI>'I, COZCPpIKAIINXCS B I/IH(bOpMaIII/IOHHI)IX HCTOYHHKAX, MOXXHO CYyAUTHb O
MOrpeIIHOCTHU HpI/I6J'II/I)KeHI/IH;

® [IOHATH, YTO MOrPCIIHOCTL PE3YyjibTaTa BBIYHCIICHUH JOJIXKHa OBITh consMepurmMma € NOrp€IIHOCTEIO HCXOAHBIX JaHHBIX.

Auredpanyeckue BbIpasKeHHs
12



BuIDYCKHUK HAYUUTCS:

® ONEPUPOBATH MOHATUSIMHU KTOXKIECTBOY, «TOXKIAESCTBEHHOE MIPEOOpa30BaHMey, peIIaTh 3aa4yr, CoAeprKalie OyKBEHHbIE JaHHbIE; pad0TaTh C
dbopMynamu;

®  BBIOJHATH IPE0OPa30BaHUS BBIPKEHHIH, COAEPIKAILINX CTEIICHH C IIETIBIMH NIOKA3aTeNsIMH U KBaJIpaTHBIC KOPHH;

®  BBINOJHATH TOXKIECTBEHHBIE TPE0OPa30BaHNUS PAllMOHAIBHBIX BEIPAKCHUI Ha OCHOBE ITPABWII ACUCTBUI HAJl MHOTOYJICHAMH U
anreOpandecKuMu ApoOsMHu;

®  BBINOJHATH PA3JIOKEHNE MHOTOYJICHOB HA MHOYKHTEIH.

BI)IHVCKHI/IK TIOJYYHUT BO3MOXKXHOCTh HAYUUTHCA:

®  BBINOJIHATH MHOTOIIATOBHIE MPE0OPa30BaHUsl PAlMOHAIBHBIX BBIPAKEHUM, TPUMEHSS ITUPOKUNA HAOOP CIIOCOOOB U MPUEMOB;
® [PUMEHSTH TOXKIECTBEHHBIEC TPEOOPa30BaHUS I PEIICHUS 3a]a4 U3 PA3IUUHbIX Pa3fesioB Kypca (Harpumep, s HaXOXKIACHUs
HanOOJIBIIET0/HANMEHBIIETO 3HAYCHUS BBIPAYKEHIS).
YpaBHeHus

BBIHVCKHI/IK HAay4IHuTCA:

e pemaTrb OCHOBHBIE BUJIbI PALIMOHAIIBHBIX YPABHEHUN C OJTHOM NIEPEMEHHOM, CHCTEMBI JBYX YPABHEHUN C ABYMS IIEPEMEHHBIMY;

® [IOHMMAaTh YPaBHEHHE KaK Ba)KHEUIIYI0O MaTeMaTHUYECKYIO0 MOJIEIb JJIsl ONMCAaHUs U U3YUEHUsI pa3HOOOpa3HbIX peallbHbIX CUTyallull, pemarhb
TEKCTOBBIE 3a/1a4M aNre0panyecKuM METOI0M;

® [IPUMEHATH rpapuuecKue MpeICcTaBIeHUs ISl UCCIIeI0BaHUsl ypaBHEHUH, UCCIIEI0OBAaHUS U PELICHUS CUCTEM YpaBHEHUH ¢ ABYMS
IIEPEMEHHBIMHU.

BEITYCKHUK HOIYIUT BO3MOKHOCTb:

® OBJIAJETh CIEHNAIBHBIMU IPUEMAMU PEIICHNs YPABHEHUN U CUCTEM YPAaBHEHUI; YBEPEHHO NPUMEHATh alnapaT ypaBHEHUH I pELICHUS
pa3HOOOPa3HBIX 33/1a4 U3 MATEMATHUKH, CMEXHBIX MPEAMETOB, IPAKTUKH;
® PUMEHATH rpaduuecKue MpeICTaBICHHs ISl HCCTIEI0BaHUsl ypaBHEHUH, CUCTEM YpaBHEHUH, coiepKaluX OyKBEHHbIE KO (UIIUEHTHI.
HepaBencrBa

BBIHVCKHI/IK HAYV4YUTCA.
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® IIOHUMAaThb U MPUMEHATH TEPMUHOJIOTHIO U CHMBOJIMKY, CBA3aHHbIE C OTHOIIEHUEM HEPAaBEHCTBA, CBOMCTBA YACIOBBIX HEPABEHCTB;

® pemarh JIMHEHHBIC HEPABEHCTBA C OJITHOM MEPEMEHHOM M MX CUCTEMBI; pelaTh KBaIpaTHbIe HEPABEHCTBA C OMIOPOI Ha rpaduuecKue
IIPEICTaBIICHMS;

® [IPUMEHATH annapar HEpaBeHCTB JUIA PELICHUs 3a7a4 U3 PAa3IMYHbIX pa3/ieloB Kypca.

BEIIYCKHHUK TOAYYUT BO3MOKHOCTE HAYUUTHLCS:

e pa3zHOOOpa3HBIM MpHEMAM JI0KA3aTEIbCTBA HEPABEHCTB; YBEPEHHO IIPUMEHSATH anmnapaT HEPaBeHCTB IS PEIICHUS pa3HOOOpa3HbIX
MaTeMaTUYECKUX 3aJ1a4 1 3a7a4 U3 CMEXHBIX NMPEIMETOB, IPAKTUKY;

® [PUMEHATH rpaduuecKue MpeICcTaBICHUs IS UCCIeI0BaHUsI HEPABEHCTB, CUCTEM HEPABEHCTB, COIepKAIIUX OYKBEHHBIE KO (DUIIUEHTHI.
OcHoBHbIe OHATHS. YHCT10BbIE PYHKINH

BI)IHVCKHI/IK HAay4YUTCA.

® JIOHMMATh M HUCIIOJIBb30BAaTh (bYHKI_[I/IOHaJ'IBHLIC IIOHATHA U A3BIK (TepMI/IHLI, CHUMBOJIMYCCKUC O603Ha‘I€HI/I${);

® CTPOHUTH I‘pa(bI/IKI/I QJIECMCHTApPHBIX q)YHKHHﬁ; HCCJICOOBATh CBOMCTBA YHUCJIOBBIX (I)YHKI_II/Iﬁ Ha OCHOBC U3Yy4YCHUIA IIOBCACHUA UX Fpa(bHKOB;

® JIOHHMMAaTb (I)YHKI_[I/IIO KakK Ba)KHeﬁH.Iym MAaTEMaTUYICCKYIO MOJCJIb JJISI OTIMCAHUS ITPOUCCCOB U SIBIICHUI OKpYyKaromero Mupa, NIpuMCEHATb
(I)YHKI_[I/IOHS.JIBHBII\/'I SI3BIK JIJIS OIMCAHHUS U UCCIIEAOBAHUS 3aBUCUMOCTEM MCKOY (I)I/I3I/I"ICCKI/IMI/I BCIIMYHMHAMU.

BI)IHVCKHI/IK TIOJVYUT BO3MOXHOCTh HAYUUTHCS:

® [IPOBOJUTH UCCIICOBAHUS, CBA3aHHBIE C U3YUEHHUEM CBOMCTB (DYHKIIHIA, B TOM YHUCIIE C UCIOIb30BAHNEM KOMITBIOTEPA; Ha OCHOBE I'paUKOB
M3Y4YEHHBIX (PYHKUUN CTPOUTH OoJiee ClI0KHbIE rpapuKy (KyCOUHO-3aJaHHBIE, C «BBIKOJIOTBIMUY» TOUKaMH U T. I1.);

® UCMOJb30BaTh GYHKIMOHAIbHbIE IPEICTABICHUS U CBOMCTBA (DYHKIMI U1 peleHnss MaTeMaTHUeCKUX 3a]a4 U3 Pa3IMuHBIX pa3zesioB Kypca.
Yucii0BbIE NOCIE10BATEIBHOCTH

BEIIYCKHUK HAYYHUTCS:

® [IOHUMAaTh U HUCIOJB30BATh SA3bIK MOCIEA0BATEIHHOCTEHN (TEPMHUHBI, CUMBOJINYECKHE 0003HAYCHMS);
® PUMEHATH POPMYJIbI, CBA3aHHBIE C APUPMETHUECKON U T€OMETPUUECKON IPpOrpeccueil, u annapar, CQOpMUPOBAHHBIN MTPH U3YUEHUH IPYTHX
pa3zienoB Kypca, K peMeHU0 3a1a4, B TOM YHCIIe ¢ KOHTEKCTOM W3 PeajbHOM KU3HU.

BEIIYCKHUK TOIYYUT BO3MOKHOCTh HAYUUTHCS:
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peraTh KOMOMHUPOBAHHBIC 33/1a4W C TPUMEHEHUEM (POPMYJT N-TO YJIeHA U CYMMBI IIEPBBIX N WICHOB apu(METHIESCKON U TEOMETPUUECKON
MPOTrPEeCCUU, IPUMEHSIS IIPU ATOM alnapaTr ypaBHEHU U HEPABEHCTB;

MMOHUMATh apU(PMETUUECKYIO U TEOMETPUUECKYIO TIPOTPECCHUIO KaK (YHKIIMU HATYpaJTbHOTO apTyYMEHTa; CBSI3bIBATh apU()METHUECKYIO
MPOTPECCUIO C JIMHEHHBIM POCTOM, T€OMETPUUECKYIO — C SKCHOHEHIIUAIBHBIM POCTOM.

OnucarejbHas CTaTUCTHKA

BrilyCKHHMK HAay4UTCS UCTIOIB30BaTh MPOCTEHIIINE CIIOCOOBI ITPEACTABICHHS U aHAJIN3a CTATUCTUYECKUX TaHHBIX.

BrInTyCKHHK TTOJIYYUT BO3MOXKHOCTH MPUOOPECTH TIEPBOHAYAIILHBIN OMBIT OpraHu3ai cOopa TaHHBIX MPU MTPOBEACHUH OMPOCca
0OIIECTBEHHOTO MHEHHUSI, OCYIIECTBIIATh UX aHATN3, MPEJCTABIATh PE3yIbTaThl OMPOCa B BUJIE TAOIUIIbI, AUATPAMMBI.

CayuaiiHble cOObITHSI U BEPOSITHOCTb

BrinyCKkHHUK HAy4YHUTCS HAXOAUTH OTHOCUTEIBHYIO YaCTOTY U BEPOSTHOCTh CIIY4aifHOTO COOBITHSI.

BbInyCKHHUK TOTyYUT BO3MOKHOCTD MIPHOOPECTH OIBIT MPOBEICHUS CITYy4aiHbIX SKCIIEPUMEHTOB, B TOM YHCJIE C TOMOIIBI0 KOMITBIOTEPHOTO
MOJEJIMPOBAHNUS, UHTEPIPETALMHI UX PE3YIIBTATOB.

KomOunnaropuka

BrinyckHHMK HayduTCs peniaTh KOMOMHATOPHBIE 3a]1a4l HAa HAXO0XKJACHHUE Yrcia OOBEKTOB MM KOMOWHAITUH.

BBITyCKHUK TOTYYUT BO3MOXKHOCTD HAYYUTHCS HEKOTOPBIM CIEIIMATBHBIM MPUEMaM pellieHus KOMOMHATOPHBIX 3a/1a4.

Harusanas reomerpus

BI)IHVCKHI/IK HAay4MuTCs:

O pacrno3HaBaTh Ha YepTexkax, pUCyHKaX, MOJIEISIX U B OKPYKAOIIEM MUPE IIJIOCKHE U TPOCTPAHCTBEHHBIE FeOMETpUUECKUEe (QUTYPBI;
pacrno3HaBaTh pa3BEPTKU KyOa, IPSIMOYTOJILHOTO Napajuieenuneia, MpaBUIbHON MUPaMH/Ibl, HMIMH]IpA U KOHYCA,

CTPOUTH Pa3BEPTKH KyOa U MPSMOYTOJILHOTO MapasiesIenune1a;

OIIpeJIeNIATH 10 JIMHEHHBIM pazMepaM pa3BEPTKH (GUTYpHI TUHEHHbIE pa3Mephl caMoil pUrypsl 1 HA000POT;

BBIUUCIIATH 00BEM MPSAMOYTOJILHOTO Napaiesienune a.

BEIYCKHUK TOTYIUT BO3MOKHOCTb:

HaYYUTBHCA BBIYUCIIATH 00BEMBI MPOCTPAHCTBCHHBIX '€COMCTPHUICCKUX (I)I/Il"yp, COCTAaBJICHHBIX M3 IMPAMOYTOJIbHBIX MapaJlJICJICITUIICI0B,
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yrayOuTh ¥ pa3BUTh MPEACTABICHUS O IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUrypax;
HAaYYUTHCA NPUMCHATH IIOHATHC pa3BépTKI/I JJI BBITIOJIHCHUSA MTPAKTUYCCKUX paC‘IéTOB.
I'eomerpuueckne purypbl

BrIIyCKHUK HAYYHUTCS:

I10JIb30BaThCS A3BIKOM IT'€OMETPHH ISl ONMCAHMS IPEMETOB OKPYKAIOIIEro MUpa U UX B3aUMHOTO PACHIOJIOKEHMUS;

pacro3HaBaTh U U300paXkaTh Ha YepTEkKax U PUCYHKaX reoMeTpudeckre GUrypbl U uX KOHQUrypauuu;

HAXOJWTh 3HAUCHHS JUIMH JIMHEHHBIX 3JIEMEHTOB (PUTYp U MX OTHOILIEHHS, TpaxycHyIo Mepy yriioB oT 0° no 180°, mpumMenss onpeaencHus,
CBOWCTBA U MPU3HAKU (PUTYP U UX JIEMEHTOB, OTHOLIEHUS (Uryp (paBeHCTBO, 101001€, CHMMETPUH, TOBOPOT, NapajlIesIbHbIA epeHoc);
OIIEPUPOBATH C HAYAJIHHBIMH MTOHATUSMH TPUTOHOMETPHH U BBIIIOJHATH dJIEMEHTapHBIE ONEepaiy Ha (QYHKIMSIMH yTIIOB;

pelaTh 3aa4y Ha J0Ka3aTeJbCTBO, OMUPAsCh HA U3yYEHHBIE CBOICTBA (PUIyp U OTHOIIEHUN MEXy HUMU U IPUMEHSS U3YYEHHbIE METO/IbI
JI0Ka3aTeNbCTB;

pelaTh HECIOXKHbIE 3a7aUl Ha IOCTPOEHUE, IPUMEHSISI OCHOBHBIE AJITOPUTMBI IOCTPOEHUSI C TOMOLIBIO HUPKYJIS U JIUHEHKH;

pemare NpoCcTeMINEe INTAHUMETPUYECKHE 3aJa4l B ITPOCTPAHCTBE.

BEINYCKHUK TOIYYUT BO3MOKHOCTb:

OBJIAJIETh METOJIAMH PEIICHUS 3a/1a4 Ha BBIYUCIICHUS U I0OKA3aTeIbCTBA: METOJOM OT IPOTUBHOTO, METOJIOM IOI00MSI, METOIOM Tiepedopa
BapHaHTOB U METOJIOM F€OMETPUUECKUX MECT TOUCK;

MPUOOPECTH OMBIT MPUMEHEHHUS AITeOpPanvdeckoro ¥ TPUTOHOMETPUYECKOTO arapara | Uk ABMKEHHsI IPH PEIICHUN TeOMETPHUYECKUX
3a/1a4;

OBJIAJICTh TPAJUIIMOHHON CXEMOUW PEIICHHUs 3a1a4 Ha TIOCTPOCHHE C MIOMOIIIBIO IUPKYJIS U JIMHEHKHU: aHaJIN3, IIOCTPOCHUE, J0Ka3aTeIbCTBO U
HCCIIE0BAHMNE;

HAYYHUTHCS PEIIATh 3314l Ha TIOCTPOCHUE METOJIOM I'€OMETPHUECKOTO0 MECTa TOYEK M METOJIOM TIOJI00MS;

MPUOOPECTH OMBIT UCCIICTIOBAHUS CBOWCTB TNIAHUMETPUUYECKUX (UTYP C MOMOIIBI0 KOMIIBIOTEPHBIX TPOrPaMM;

HpI/IO6pCCTI/I OIIBIT BBITIOJIHCHUS IIPOCKTOB 110 TCMaM ((FCOMCTpI/I‘-ICCKI/IC npeo6pa3OBaHI/151 Ha IIJIOCKOCTH», <(HOCTpOeHI/Ie OTPE3KOB 10

bopmyne».
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I/I3Mepelme reOMETPUICCKHUX BCJIHYNH

BruIyCKHHUK HAYYUTCSL:

HCII0JIb30BaTh CBOMCTBA U3MEPEHUS JUIUH, TIJIOIIAICH U YIJIOB MPU PEIICHUH 3a[a4 Ha HaX0XKJICHUE JUTMHBI OTPE3Ka, IJTUHBI OKPYKHOCTH,
JUTMHBI YT OKPY>KHOCTH, TPAyCHONU MEpPHI YIIIa;

BBIYUCIISTH TUIONIAN TPEYTOJIbHUKOB, IPSMOYTOJIbHUKOB, apaJljIeIOrPaMMOB,

Tparnenuii, KpyroB U CEKTOPOB;

BBIUUCIIATH AJTUHY OKPYKHOCTH, JUTUHY TYTH OKPY>KHOCTH;

BBIYUCIIATH ATUHBI JMHEWHBIX JIEMEHTOB (PUTYp U UX YTJIbl, UCTIOIB3YS (POPMYIIBI

JUTMHBI OKPY>KHOCTHU U JJIUHBI TyT'H OKPY>KHOCTH, (hOPMYIIBI ILTOMaaAeH Gpuryp;

peliaTh 3aa4n Ha J0Ka3aTeIbCTBO C UCIOIB30BaHuEM (GOPMYIT AJTMHBI OKPYKHOCTH U

JUIMHBI IyTU OKPY>KHOCTH, POopMyI miomazeit uryp;

peraTh MPaKTUYECKUE 3a/1a4H, CBA3aHHBIE C HAX0XKICHUEM IeOMETPUUECKUX BEIMUMH (MCIIOJIb3YsI PU HEOOXOJUMOCTH CIIPABOYHUKH U
TEXHUYECKHE CPEJICTBA).

BEITYCKHUK TOIYYUT BO3MOKHOCTh HAYUUTHCS:

BBIYUCIIATH IIOIMAIN (PUTYp, COCTABICHHBIX U3 IBYX WJIH 00Jiee IPSIMOYTOJIbHHUKOB,
napajuieJIorpaMMOB, TPEYTOJILHUKOB, KPyra U CEKTOPa;

BBIYUCIISITH TUIOIAJ MHOTOYTOJIEHUKOB, UCTIOJIb3YSl OTHOIICHHS] PABHOBEIIUKOCTH U
PaBHOCOCTaBJIECHHOCTH;

MPUMEHSITh anreOpanyecKuii 1 TPUTOHOMETPUYECKH anmapar U UAeu ABUKCHUS MTPU
pelIeHnu 3a/1a4 Ha BBIYMCICHUE TUIOLIAAei MHOTOYTOJIbHUKOB.

Koopaunarsi

BBIHVCKHI/IK HAay4HuTCI.

BBIYUCIIATE JJIMHY OTPE3KaA IO KOOpAWHATAM €TI0 KOHIIOB; BBIYUCIIATE KOOPANHATEI CCPEANHBI OTPE3KA,

HCIIOJIB30BaTh KOOpI[I/IHaTHLII\/'I MCTO JIA U3YUCHUA CBOICTB NpsAMBIX U OprmHOCTCﬁ.
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BBINYCKHUK TTOJIYIUT BO3MOYKHOCTb:

® OBJIAACTH KOOPAWHATHBIM METOAOM PCHICHUS 3aJa4 Ha BBIYUMCIICHUA U 1OKA3aTCIbCTBA,

L4 HpI/IO6peCTI/I OIIBIT MCITOJIB30BAHHUA KOMIIBIOTCPHEBIX IIPOrpaMm JId aHaJIM3a YaCTHBIX CIIYy4acB B3aUMHOI'O PACIIOJIOKCHUA Opr>KHOCT€I71 n
IIPSAMBIX

L4 HpI/IO6peCTI/I OIIBIT BBIIIOJIHCHUS IIPOCKTOB HA TEMY ((HpI/IMeHeHI/Ie KOOpAWHATHOI'O M€TOA ITPHU PCHICHUH 3aa4 Ha BbIYUCICHUA U

J0Ka3aTCJIbCTBa.
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