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1. Ilnanupyembie pe3yJIbTAThI 0CBOCHHUS Kypca

IIpenmMeTHbIMHU pe3yJibTaTAMHU: H3yYeHHUs MpeaMeTa «MaTeMaTHKa) ABJISIOTCS
cjeayloue yMeHusl.
5-il Ki1ace
HUcnonvzoéams TpuU  pelIEHUHM MaTEMaTHUYECKUX 3a7ad, UX OOOCHOBaHMM U IPOBEPKE
HalJICHHOTO peLICHHs 3HAHHE:
- Ha3BaHMI U MOCIIEIOBATEILHOCTH YHUCEN B HaTypasibHOM psny B mipeaenax 1 000 000 (c kakoro
YKClia HAUUHACTCS 3TOT PAll, Kak 00pa3yeTcs KakJ0€ ClIeIyIOIIee YUCIO B 3TOM PALY);
- KaKk oOpa3yeTcs KaKas cieayronas cCuéTHas eInHuIIa;
- Ha3BaHMs U MOCIIE0BATEIBLHOCTD PAa3psIOB B 3aMIUCH YUCIIA;
- Ha3BaHMs U [1OCIIE0BATEIBHOCTD NIEPBBIX TPEX KIIACCOB;
- CKOJIBKO pa3psoB COAEPKUTCS B KXKJOM KJIACCE;
- COOTHOILIEHUE MEX]Y pa3psaaMy;
- CKOJIBKO €IMHUI] KQXKI0T0 Klacca COAEPIKUTCS B 3aIHCH YUCIIA;
- KaK yCTpO€Ha MO3UIMOHHAs IeCATUYHAsI CUCTEMA CUMCIICHUS,
- €IMHUIIBI U3MEPEHMSI BEIMYMH (IJIMHA, Macca, BpeMsl, IJI0LIa/1b), COOTHOLIECHUS] MEKIY HUMU;
- IECATUYHBIX APOOsIX U MpaBUiiax JCHCTBUI ¢ HUMU;
- cpasHusamuv ECATUUHbIE 1pO0H;
- 8bINOIHAMY OTIEPALIUU HAJl AECATUYHBIMU APOOSIMH;
- npeobpazoevléams NECATUUHYIO IPpOoOb B OOBIKHOBEHHYIO U HA000POT;
- OKpyensims 1elble Yhclia U IeCATUYHbIC ApoOu;
- HaxoO0ums NPUOIMKEHHBIE 3HAUEHUS BEJIMUUH C HEJJOCTaTKOM M U30BITKOM;
- 8bINOIHAMb TIPUOTMHKEHHBIE BBIYMCICHUS U OLIEHKY YHCIOBOTO BBIPAXKEHHUS;
- (YHKIIMOHAIBHOMN CBSA3M MEXKIY I'pyHIaMH BEJIUYUH (1I€HA, KOJIMYECTBO, CTOMMOCTh; CKOPOCTh,
BpEMsi, paCCTOSIHUE; TPOU3BOIUTENILHOCTD TPY/a, BpeMsi paboThl, paboTa).
Buvinonname yctueie Bbeuncnenus (B mnpexenax 1 000 000) B cioydasx, CBOAUMBIX K
BbIUKcIeHUsIM B ipenenax 100, u miuchbMEeHHbIE BHIYMCICHUS B OCTAJIbHBIX CIy4asiX; BHITOIHATh
MIPOBEPKY NMPABWILHOCTH BBHIYHCIICHUI;
- 8blNOIHAMb YMHOXKEHUE U ienenue ¢ 1000;
- 8bIYUCIAMb 3HAYEHUS YUCIIOBBIX BBIpAXECHUH, coaepKanux 3—4 AecTBUs Co CKOOKaMH 1 6e3
HUX;
- pewiams TIPOCTHIE U COCTABHBIE TEKCTOBBIE 33/1a4H;
- BbINUCHIGAMb MHOXECTBO BCEBO3MOXKHBIX PE3yNbTAaTOB (MCXOAOB) MPOCTEHIINX CIyYalHBIX
AKCIIEPUMEHTOB;
- HaxXoOumMs BEPOSITHOCTU MPOCTEHIINX CIyYalHBIX COOBITHA;
- pewiams YAOOHBIM Uisl ceOsi crmocoOOM (B TOM YHMCIIE€ W C MOMOIIbIO Tabnui U rpados)
KOMOHMHATOPHBIE 3a/layd: Ha TEPECTaHOBKY M3 TPEX DIEMEHTOB, MPABUIO MPOU3BEICHUS,
YCTaHOBJICHHE YHUCJIa Tap Ha MHOKECTBE U3 3—5 3JIEMEHTOB;
- pewiams YAOOHBIM Juisi cebsi cmocoOoM (B TOM YHMCIE€ U C TOMOINbIO TalOnui U TrpadoB)
JIOTHYECKHE 3a/1a4uM, Co/IepKalue He OoJiee TPEX BhICKA3bIBAHUI;
- yumams WHGOPMAIMIO, 3aMHMCAHHYIO C TIOMOIIBIO JIMHEWHBIX, CTOJOYATHIX M KPYTOBBIX
JUarpaMm;
- cmpoums MPOCTEHIINE INHEHHBIE, CTOJI0UYaThIe U KPYTOBBIE TUarpPaMMBl;
-HAX0O0UMb PEIIEHUsl (CKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7ad, B KOTOPBIX HCIIOJIb3YIOTCS
MaTEeMaTUYECKHE CPECTBA;
- co3z0aéams TPOAYKT (pe3yiabTaT MPOEKTHOW JEATENbHOCTH), Uil W3Y4YEHHUS M ONMUCAHUS
KOTOPOTO MCIIOJIb3YIOTCS MaTeMaTHUYECKHE CPENICTBA.

6-1 KJIace
Hcnonvzoeams TpU  pEIICHUW MaTEeMAaTHYSCKUX 3a7ad, WX OOOCHOBAaHMH W IPOBEPKE
HAWJICHHOTO PelIeHUs 3HaHUE O:



- packiaovieams HaTypaIbHOE YHCIO Ha MPOCThIE MHOKUTEIH;
- HaxoOums HauOOJBIINI OOLIUI NENUTENb M HaUMEeHblIIee 00I1Iee KpaTHOE HECKOJIBKUX YHCET,;
- OTHOIIECHMSX U MPONOPUHUAX; OCHOBHOM CBOMCTBE MPOIOPLINH;
- IPSIMOI ¥ 00paTHON MPOTMOPLHUOHATBHBIX 3aBUCIMOCTSIX M UX CBOICTBAX;
- IPOLICHTAX;
- HEJIBIX ¥ IPOOHBIX OTPULIATENILHBIX YUCIIAX; PALMOHAIBHBIX YHCIIAX;
- IPaBUJIE CPABHEHHUS PAallMOHAIbHBIX YHCEIL;
- IPABUJIAX BBINOJHEHU ONIEPALMI Ha/l palMOHAIIBHBIMU YMCJIaMH; CBOMCTBAX OIEpaLIUN.
- Jeums 9UCII0 B TAaHHOM OTHOIICHHH;
- HAX0O0UMb HEU3BECTHBIN WIEH ITPOIIOPLIUY;
- HaxoOumv JAHHOE KOJMYECTBO IMPOILIEHTOB OT YMCIA U YHCIO MO H3BECTHOMY KOJIMYECTBY
IIPOLICHTOB OT HETO;
- HAX0O0UMb, CKOJIKO IIPOIIEHTOB OJHO YHUCJIO COCTABISIET OT APYroro;
- y6eauuu6ams U YMEHbIIIATh YUCIIO HAa JAHHOE KOJIMYECTBO IIPOLICHTOB;
- pewiamsb TEKCTOBBIE 331a41 Ha OTHOILIEHHUS], TPOIIOPLUHU U IPOLIEHTHI;
- CpaéHu6ams 1Ba PaAllMOHAJIBHBIX YUCIIA,
- 8bINOJHAMb ONEPALNU HAJ pallMOHAIbHBIMHM YUCIIAMH, UCIIOIb30BATh CBOMCTBA ONEPALMI JIIs
YIPOLIEHUS BBIYUCIICHUM;
- pewiams KOMOMHATOPHBIE 33]]a41 C TIOMOIIIBIO MPaBUJIa YMHOKEHUS;
- HAX00umMb BEPOSITHOCTH MPOCTEHIIHNX CIyYalHBIX COOBITUIA;
- pewiamy TMPOCTEMIINE 3aa41 Ha OCEBYIO U LEHTPAIbHYIO CUMMETPHIO;
- pewiamsb IPOCTEUIINE 3a/1a4U Ha pa3pe3aHue U COCTABIIEHUE T€OMETPUYECKUX (pUryp;
- HAX0O0umsb PEUICHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a7a4, B KOTOPBIX HCIOJIB3YIOTCS
MaTE€MaTU4YECKHE CPEICTBA;
- co30aéams TPOAYKT (pe3yiabTaT MPOEKTHOW IEATENBbHOCTH), IS W3YYCHHUS M OMUCAHHS
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATUYECKUE CPELICTBA.

7-1 KkJace

Auredpa
Hcnonvzo6amy TIpM  pelIeCHMM MaTeMaTHYECKUX 3ajad, HMX OOOCHOBAHHMUM M IPOBEPKE
HalJICHHOTO PEIICHHs 3HAaHUE O:
- HaTypaJIbHbIX, LEJbIX, PALIMOHAIBHBIX, UPPALMOHAIIBHBIX, I€HCTBUTENBHBIX YUCIIAX;
- CTEIICHH C HAaTYPAJIbHBIMU ITOKA3aTEJSIMU U UX CBOMCTBAX;
- OZIHOWJIEHAX U IIPAaBWJIAX IEHCTBUI C HUMU;
- MHOTOYJIEHAX W MPABWIAX JCUCTBUN C HUMU;
- (hopMyIax COKpaIEHHOIO YMHOKEHMS;
- TOXKECTBAaX; METOJAX JI0KA3aTEIbCTBA TOXK/IECTB;
- IMHEWHBIX YPABHEHUAX C OJHON HEU3BECTHOU U METOAAX UX PELICHUS,
- CHCTEMaX JBYX JIMHEHHBIX YPAaBHEHUH C JBYMS HEU3BECTHBIMHU U METOJAX UX PEIICHMUS.
- Buinonname NeCTBUS C ONHOWIEHAMHU U MHOTOWIEHAMU;
- Y3HA6amb B BBIPAXKEHUSIX (DOPMYJIbI COKPAIIEHHOTO YMHOXKEHUS U IPUMEHATD UX;
-pAackaa0bi6amb MHOTOUWIEHBI HA MHOKUTEIH;
- 8bINOIHAMb TOXKJIECTBEHHBIE TPE0OPa30BaHNUs LENIbIX aNredpandecKuX BhIPAKEHUM;
- 00Ka3b16aMb MPOCTEUIIINE TOXKIECTBA;
- HAX0O0UMb YUCIIO COUETAHUMN U YUCIIO pa3MEeleHUM;
- pewiams JTMHEVHbIEC YPABHEHUS C OJJHOM HEU3BECTHOM;
- pewiams CUCTEMBI IBYX JINHEWHBIX YPABHEHUH C JBYMS HEU3BECTHBIMU METOJOM IOJICTAHOBKHU
U METOJIOM aIreOpanyecKoro CI0XKeHus;
- pewiamsb TEKCTOBBIE 331a41 C TOMOIIBIO JIMHENHBIX YPABHEHHI U CHCTEM;
- HaxoOumv PEIICHUs <OKU3HEHHBIX» (KOMIETEHTHOCTHBIX) 3aj[ay, B KOTOPBIX HCHOJIb3YIOTCS
MaTE€MaTU4YECKHE CPECTBA;
- co30aéams TPOINYKT (pe3yslbTaT NPOEKTHOW MIEATENbHOCTH), JUIS W3YyYeHHs M OMMCAHUS
KOTOPOI'0 UCTIOJIb3YIOTCS MATEMATHYECKUE CPENICTBA.



7-1 KJace
I'eomerpus

Hcnonvzoéams Tpu  pelICHMM MaTeMaTHYECKUX 3aJad, HMX OOOCHOBAaHMM M IPOBEpPKE
HaWJICHHOTO PELICHUs] 3HAaHUE O:
- OCHOBHBIX I€OMETPUYECKUX IOHATHUAX: TOUYKA, MpsAMasi, MJIOCKOCTb, JIyd, OTPE30K, JIOMaHasl,
MHOTOYTOJIbHUK;
- ONIPE/IEIEHNH YIila, OMCCEKTPUCHI YIila, CMEKHBIX U BEPTUKAJIBHBIX YIJIOB;
- CBOMCTBAX CMEXHBIX M BEPTHKAJIBHBIX YTJIOB;
- ONIPEIETICHNU PAaBEHCTBA T€OMETPUUECKUX (DUTYp; IPU3HAKAX PABEHCTBA TPEYIOJIbHUKOB;
- TEOMETPUYECKUX MECTaX TOYEK; OMCCEKTPUCE yIia U CEPEIMHHOM NEPIEHINKYISPE K OTPE3KY
KaK FeOMETPUYECKUX MECTaX TOYEK;
- OTIPEIeICHNH MapaUIeTIbHBIX MPSIMBIX; IPU3HAKAX U CBOWCTBAX MapalIeNIbHBIX MPSIMbIX;
- AKCUOME MapaJUIeIbHOCTH U €€ KpaTKOW UCTOPHUH;
- (hopMyJie CyMMBI YIJIOB TPEYTOJIbHUKA,;
- ONIPE/IETICHNH U CBOMCTBAX CpeHEH JMHUN TPEYroJIbHUKA;
- reopeme Daeca.
- [Ipumensams CBOMCTBA CMEXKHBIX U BEPTHUKAJIBHBIX YIJIOB [IPU PELICHUHU 3371ay;
- HAxXo0O0UMs B KOHKPETHBIX CUTYAIUAX PAaBHBIC TPEYTOJIBHUKH U I0KA3bIBATh UX PABEHCTBO;
- ycmanasénueams MapajieIbHOCTh MPSMBIX U IPUMEHATh CBOWCTBA MapaJUIEIbHbIX IPSMBIX;
- NpUMeHsIMmb TEOPEMY O CYyMME YTJIOB TPEYTOJIbHUKA;
- UCNONb306aMb TEOPEMY O CpeAHEN JIMHUM TpeyrojbHHKA U Teopemy Daneca mpu pelIeHuu
3a1a4;
- HaxoOumv PEIIEHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aay, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTHYeCKHe CPE/ICTBA;
- co30aéams TPOINYKT (pe3ysbTaT NPOEKTHOW MAEATENbHOCTH), JUISI H3yYeHHs M OMMCAHUS
KOTOPOTO HCIIOJIb3YIOTCS MAaTEMaTHIECKUE CPEJICTBA.

8-1 kJace

Auredpa
Hcnonvzo6amy TIpM  pelIeCHMM MaTeMaTHYECKUX 3ajad, HMX OOOCHOBAHHMUM M IPOBEPKE
HalJICHHOTO PELICHHs] 3HAaHUE O:
- anreOpanyeckoi ApoOU; OCHOBHOM CBOMCTBE 1po0OH;
- IpaBWJIax JEUCTBUH C areOpandeckuMu Ipo0simMu;
- CTETIEeHSX C IeJIBIMU TIOKa3aTeNIsIMU U UX CBOMCTBAX;
-CTaH/IapTHOM BH/IE YHCIIA;
- pynkuuax y = kx+b , y = x? , y = k/ X , ux cBoiicTBax u rpadukax;
- TOHATUY KBA/IPATHOTO KOPHS U apu(METHYECKOTO KBaJPAaTHOTO KOPHS;
- CBOMCTBaxX apu(PMETHUECKUX KBaJIPATHBIX KOPHEH;
- dpysxmun y =\ X , eé cBoiicTBaxX 1 rpaduke;
- (hopMmyIie U KOpHEH KBAJAPATHOTO YPaBHEHUS;
- Teopeme Buera 11 npuBeA€HHOrO 1 00IIEro KBaApaTHOTO YPaBHEHUS;
- OCHOBHBIX METOJaX PEUICHUs IENbIX PAIlMOHAIBHBIX YPaBHEHUH: METONE pasjoXKEeHHsS Ha
MHOXHTEJIHN U METO/I€ 3aMEHbI HEU3BECTHOM;
- METOZIC PEIICHHS JPOOHBIX PaIlIOHATEHBIX YpaBHEHUI,
- OCHOBHBIX METOJIaX PEIICHUSI CUCTEM pallMOHAIBHBIX YPaBHEHUH.
- Coxpawams anredpandeckue apoom;
- 8LINOAHAMb APU(PMETHUECKUE NEHCTBUS C aIredpandecKuMu JIpoosiMH;
- UCNOIb308aMb CBOMCTBA CTETICHEH C IENTBIMU TTOKA3aTeISIMH MTPH PEIICHUH 33/1a4;
- 3anucvl8ams YUClia B CTAHAAPTHOM BHJIE;
- 8bINOJHAMb TOXKICCTBEHHBIE TPEOOPA30BAHUS PAITMOHATBHBIX BBIPAKEHHIA;
- cmpoums Tpaduku GyHKIME Y = Kx+b , y =X2,y =K/ X, ¥ ©CrIOJIB30BaTh UX CBOMCTBA MPH
pEILICHUH 3314,
- 8bluUCAMYb ApU(PMETHUECKUE KBaIpaTHbIE KOPHU;



- npuMeHsmb CBOMCTBA apu(PMETHUECKUX KBAPAaTHBIX KOPHEH MU pEeIIeHUH 3a1a4;
- cmpoums rpaduk GYHKIMHK Y = VX K HCIIONB30BATh €I0 CBOACTBA IPH PEIICHHH 33141,
- pewiamsb KBaApaTHbIE YPaBHEHNUS;
- npumeHsAmb TeopeMy Buera npu penieHuu 3aaad;
- pewamas LeJIble PAlMOHAIBHBIE YPABHEHUS METOAOM PA3JIOKECHHSI HA MHOKUTEIH U METOIOM
3aMEHbI HEU3BECTHOIA;
- peuwiams IpOOHbBIE YPABHEHUS;
- pewiams CUCTEMBI pallMOHATIbHBIX YPABHEHHUI;
- pewamsb TEKCTOBBIE 3a/1a4y C IIOMOIIBIO KBaJIPaTHBIX U PAllMOHAJIBHBIX YPABHEHUN U UX
CHUCTEM;
- HaxoOumv PEIIEHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3a/a4, B KOTOPBIX HCIOJIb3YIOTCS
MaTeMaTUYECKUE CPEICTBA;
- co30aéamb TPOINYKT (pe3ysbTaT NPOEKTHOW MAEATENbHOCTH), JUISl HM3y4eHHs U OMMCAHUS
KOTOPOT'0 UCIIONIB3YIOTCS MaTeMaTHUYECKUE CPENICTBA.

8-# kJacc.

I'eomerpus
Hcnonvzo6amy TpU  pelICHUM MaTeMaTHYECKUX 3ajad4, HMX OOOCHOBAHHMM M IIPOBEPKE
HalJICHHOTO PELICHHs 3HAaHUE O:
- OIpeleNIeHuHu Mapajuienorpamma, pomOa, NpsSMOYrojbHMKA, KBajpaTa, WX CBOMCTBaX u
IpU3HaKax;
- OIPEJEIICHUN TPANIELUH; DJIEMEHTaX TPAIELUN; TEOPEME O CPEIHEN JIMHUYU TPAINlCLUN;
- OIPEJEIIEHUN OKPYKHOCTH, KPYTa U UX 3JIEMEHTOB;
- TeopeMe 00 U3MEPEHHUH YTIIOB, CBA3aHHBIX C OKPY>KHOCTBIO;
- ONpEIENIEHUH U CBOMCTBAX KacaTEJIbHbIX K OKPYXHOCTH; TEOpEME O paBEHCTBE JIBYX
KacaTeJbHbIX, IPOBEIEHHBIX U3 OJHOU TOUKH;
- OIIPE/ICJICHUH BIIMCAaHHOW M OIMCAaHHOM OKPYXXHOCTEM, NX CBOMCTBAX;
- OIIpPEJeJIEHUH TPUTOHOMETPUYECKHE (PYHKIIMU OCTPOTO YIjla, OCHOBHBIX COOTHOLICHUNH MEXTY
HUMU;
- IpuéMax peleHus IPSIMOYTOJIbHBIX TPEYTOJIbHUKOB;
- TPUTOHOMETPHUUECKUX PYHKIMIX yrioB oT 0 1o 180°;
- TEOpeME KOCUHYCOB M TEOpEME CUHYCOB;
- IpuéMax peleHus! IPOU3BOJIbHBIX TPEYTOJIbHUKOB;
- (hopMymax AJs IIIOLIAM TPEYroIbHUKA, TapajljiesorpaMmma, TpareruH;
- reopeme [Tucdaropa.
- [Ipumensame IPU3HAKK U CBOMCTBA MapajljieiorpaMmma, poMoa, mpsiMoyrojbHHUKa, KBajpara npu
peILIeHNH 3a/]ad4;
- pewiamsb IPOCTEUIINE 3a1a4U Ha TPAIECLHIO;
- HaxX0O0umbs TPAJAYCHYIO MEPY YIJIOB, CBSI3aHHBIX C OKPY>KHOCTHIO; YCTaHABJIMBATh UX PABEHCTBO;
- NpUMeHAMb CBOMCTBA KAaCaTEJIBbHBIX K OKPYKHOCTH IIPH PELICHUH 33]1a4;
- pewiams 3a/1a4U Ha BIMCAHHYIO U OMHMCAHHYIO OKPY>KHOCTb;
- 8bINOJIHAMb OCHOBHBIE T€OMETPUUECKHE ITOCTPOEHMSI C TOMOLIBIO LIUPKYJIS U IMHENKU;
- HaxoOoumv 3HAYEHHUS] TPUTOHOMETPUUECKUX (PYHKIMH OCTpOro Yyrja uepe3 CTOPOHBI
IPSIMOYTOJIBHOTO TPEYTOJIbHUKA;
- NpUMeHsAms COOTHOIICHUS MEX]Iy TPUTOHOMETPUYECKUMHU (DYHKLMAMHU MPU PEIICHUN 3a]ad; B
YaCTHOCTH, MO0 3HAYEHUIO OJJHON M3 (GYHKLNI HAXOAUTh 3HAYEHUS BCEX OCTAJbHBIX;
- pewiams TIPSIMOYTOJIbHBIE TPEYTOJIbHUKHY;
- c600umyb paboOTy C TPUTOHOMETPUUECKUMHU (QyHKIMSIMU yrioB oT 0 1o 180° k ciryyaro ocTpbIX
YTJIOB;
- NpUMeHAmMb TEOPEMY KOCUHYCOB U TEOPEMY CHHYCOB IIPH PELICHNUH 3a]1a4;
- pewiams TIPOU3BOJIbHBIE TPEYTOJIbHUKY;
- HaxoOumys TUIOIAN TPEYTOJIbHUKOB, TApaJIJIeIOrPaMMOB, TPANeIIU;
- npumensims Teopemy lludaropa npu pemenuu 3agau;



- HaxoO0ums NPOCTEUIINE T€OMETPUYECKHE BEPOSTHOCTH;
- HaxoOumy PEIICHUS <OKM3HEHHBIX» (KOMIIETEHTHOCTHBIX) 33134, B KOTOPBHIX HCIHOJIb3YIOTCS
MaTeMaTHYeCKUe CPe/ICTBA;
- co30asams TPOINYKT (pe3ylbTaT NPOEKTHOW AEATENbHOCTH), JUIS H3YyYEHHs] M OIMHMCAHUS
KOTOPOT'0 MCIIOJIb3YIOTCS MaTEMAaTHUYECKHE CPE/ICTBA.
9-ii kaace.

Aareopa
Hcnonvzo6amy TIpH pEIICHMM MaTeMaTHYECKUX 3a/ad, HMX OOOCHOBAHWM M IPOBEPKE
HalIEHHOT O PelIeHUs 3HaHHE O:
- CBOMCTBAaX YHMCIIOBBIX HEPABEHCTB;
- METOZAX PELICHUs JIMHEHHBIX HEPABEHCTB;
- CBOMCTBAX KBaJpaTUIHON (PyHKIIHNH;
- METOZAX pPeLIEHUs KBaJApaTHbIX HEPABEHCTB;
- METOZIC MHTEPBAJIOB JIJIsl PEIICHUS pallHOHAILHBIX HEPABEHCTB;
- METOZAX PELIEHUS] CUCTEM HEPaBEHCTB;
- cBO¥icTBax W rpaduke GpyHKun Y = X" IpH HATYPAITLHOM N;
- OIIPEIETICHNH U CBOMCTBAX KOpPHEH CTereHH N,
- CTETICHSX C PAllMOHAIBHBIMU TIOKA3aTEISIMA U UX CBOMCTBAX;
- ONpeleNieHMM M OCHOBHBIX CBOMCTBax apudmernueckoil mnporpeccuu; ¢dopmysne At
HAXOXKJCHUS CYMMBI €€ HECKOJIbKHX TEPBBIX YJICHOB;
- OINpENeleHUH M OCHOBHBIX CBOMCTBaX TI'€OMETPUUYECKONW mporpeccuu; Qopmyne I
HAXOXKJCHUS CYMMBI €€ HECKOJIbKHUX TEPBBIX YICHOB;
- (hopmyne 1151 cymMMBl OECKOHEUHOW MeOMETPUUECKOM MPOrpeccuy co 3HaMEHaTeIeM, MEHBIIUM
10 MOJTYJIIO €INHUIIBI.
- Hcnonv3o6ams CBOWCTBA YUCIIOBBIX HEPABEHCTB JUIsI IPe0Opa30BaHUsl HEPABEHCTB;

- 00Ka3b16amb MIPOCTCUIITNE HEPABEHCTBA;
- pewiams IMHEHHBIE HEPABEHCTBA,
- cmpoums TpadUK KBaAPATHUHON (PYHKIIMU U UCTIOIH30BaTh €TO MPU PEIICHUH 33]1aY;
- pewiams KBaJIpaTHBIE HEPABEHCTBA;
- pewiams palMoHaIbHBIE HEPABEHCTBA METO/IOM MHTEPBAJIOB;
- pewiams CUCTEMBI HEPABEHCTB;
- cmpoums Tpaduk GyHKImE Y = X" P HATYPaIbHOM N U KCIIOJIB30BaTh €r0 MPH PEIICHUH
3a/1ay;
- HaxoO0umb KOPHH CTETICHH N;
- UCNONIL308aMb CBOMCTBA KOPHEH CTENeHU N MPH TOKIECTBEHHBIX MPeoOpa3oBaHUIX;
- HAX0OUMb 3HAYCHUS CTENICHEW C pallHOHAILHBIMU TIOKA3aTEISIMU;
- pewiams OCHOBHBIE 337]a4i Ha apU(PMETUUYECKYIO M TEOMETPHUYECKYIO TPOTPECCUU;
- HAxX00UmMs CyMMy OECKOHEYHOM T€OMETPHUECKOM MPOTPECCUH CO 3HAMEHATENIEM, MEHBIIINM 110
MOJIYJIIO €TUHUIIBI;
- HaxoOumv PENICHHS <OKU3HEHHBIX» (KOMITETEHTHOCTHBIX) 33Jla4, B KOTOPBIX HCIOJIB3YIOTCS
MaTeMaTUYECKUe CPEICTRA;
- co30asams TPOIMYKT (pe3ylbTaT TNPOEKTHOW HESTENbHOCTH), IUISI W3YYEHHS] W OIHCAHUS
KOTOPOTO HCTIONB3YIOTCS MaTeMaTHIECKHIE CPEICTBA.
9-ii kaacc.
I'eomerpus
Hcnonvzoéams TIpH pEUNICHHMH MaTEMaTHYECKUX 3a1ad, HMX OOOCHOBAaHWM W TPOBEPKE
HAWJCHHOTO PeIleHUs 3HAHUE O:
- IPU3HAKAX MOJJO0US TPEYroJbHUKOB;
- TeopeMe O MPOIMOPIIUOHABHBIX OTPE3KaXx;
- CBOMCTBE OMCCEKTPUCHI TPEYTOJIbHHUKA;
- IPOTIOPIIMOHABHBIX OTPE3KaX B MPSIMOYTOJILHOM TPEYTOJILHUKE;



- IPONIOPLMOHAIBHBIX OTPE3KaxX B KPYTe;

- TeopeMe 00 OTHOIICHUH TIOIIaied TOAOOHBIX MHOTOYTOJIbHUKOB;

- CBOWCTBax IPABWIBHBIX MHOTIOYTOJIBHUKOB; CBSI3M MEXKIY CTOPOHOM IIPAaBHIBHOTO
MHOT'OYTOJIbHUKA U paJuyCaMH BIIMCAHHOTO U ONMCAHHOI'O KPYIOB;

- ONIPE/IETICHNH ITIMHBI OKPYKHOCTU U (OpMyJie AJis €€ BBIYUCIICHUS;

- (hopMyIie MIIoNIa U MPAaBUIBHOTO MHOTOYTOJIbHUKA,;

- OINpeNeNIeHnH IIomanu kpyra u ¢opmyine uist e€ BblUMCIECHUS; (HOpMyse Uil BBIUYUCIECHUS
IJIOIIAAEH YacTeN Kpyra;

- TPaBHJIC HAXOXICHUSA CyMMbl M Pa3HOCTH BEKTOPOB, IIPOU3BENCHUSA BEKTOpa Ha CKAJAD;
CBOICTBA ATUX ONEpaLUi;

- OIPEJEIICHNN KOOPAUHAT BEKTOPA U METOJAX UX HAXOXKICHUS;

- IpaBUJIC BHIMIOJIHEHUH Omepalyii Ha/l BEKTOpaMH B KOOPAWHATHOH (opme;

- ONIPEIETIEHNH CKAJIIPHOTO NPOU3BEICHHS BEKTOPOB U (OpMYyJIe I €r0 HaX Xk ICHUS;

- CBSI3M MEKJly KOOpAUHATaMU BEKTOPOB U KOOPAMHATAMU TOYEK;

- BEKTOPHBIM U KOOPAMHATHBIM METO/IaX PEUICHHs TE€OMETPUUECKHX 3aau.

- popmynax 00bEMa OCHOBHBIX IIPOCTPAHCTBEHHBIX T€OMETPUIECKHUX (UTYp: TMapauiesenuIieaa,
KyOa, 1mapa, HIUIMHpPaA, KOHYCA.

- [Ipumensime pU3HAKU 000U TPEYTOJILHUKOB IIPH PELICHUH 3a/1ay;

- pewiamsb POCTEUIINE 3a/1a4U Ha IPONIOPLIMOHAIBHBIE OTPE3KU;

- pewiams NIPOCTENIINE 3aa4X HA IPABUIIbHBIE MHOTOYTOJIBHUKY;

- HaxoOums AJIUHY OKPY>KHOCTH, IUIOIIA/b KpPyra U €ro yacTei;

- 8bINOIHAMY OTIEPALIUU HAJl BEKTOPAMHU B FEOMETPUUECKON 1 KOOPIMHATHON (opMe;

- HAX0O0UMb CKAJIIPHOE NPOU3BEAECHUE BEKTOPOB U MPUMEHSTh €r0 Ul HaX0XIECHHs Pa3InYHbIX
r€OMETPUYECKHUX BEJINYUH;

- pewams TeOMETPUUECKHE 3a/1a4l BEKTOPHBIM U KOOPAMHATHBIM METOA0M;

- NpUMeHAmMb TEOMETPUUECKHE NTPEOOPa30BaHUSI IIFIOCKOCTHU MPU PELLIEHUH T€OMETPHUUECKHUX
3ajad4;

- HaxoO0ums 00BEMBI OCHOBHBIX IPOCTPAHCTBEHHBIX T€OMETPUUYECKUX (PUTYyp: mapauieenunenaa,
KyOa, 1mapa, IUIMH]IPA, KOHYCa;

- HAXoO0umv PEUIeHUs <OKU3HEHHBIX» (KOMIIETEHTHOCTHBIX) 3aJad, B KOTOPBIX HCIOJB3YIOTCS
MaTeMaTU4YECKHUE CPEICTBA;

- co3z0aéams TPOAYKT (pe3yiabTaT MPOEKTHOM NEATENBHOCTH), UIsl U3YYEHHMS] M OIUCAHUS
KOTOPOI'0 UCIIOJIb3YIOTCA MATEMATUYECKUE CPELICTBA.

[Inanupyembie pe3y/ibTaThl

W3yueHne MaTeMaTHKH B OCHOBHOW IIKOJE JIAeT BO3MOXKHOCTH OOYyYaromuMCSl JOCTHYb
CIEYIOIIUX Pe3yIbTaTOB PA3BUTHS:

1) 6 ruunocmHoM Hanpagienuu:

® yMEHHUE SICHO, TOYHO, TPAMOTHO H3JIaraTh CBOM MBICIM B YCTHOM M TMHUCHMEHHOW peuw,
MOHMMATh CMBICIT TIOCTABJICHHOHN 3a7a4y, BBICTPAMBATH apTYMEHTAIIMIO, IPUBOJIUTH TIPUMEPHI U
KOHTPIIPUMEDHI;

® KPUTUYHOCTH MBIIUICHUS, YMEHHUE PACIO3HABATh JIOTHUECKH HEKOPPEKTHHIE BBICKA3bIBaHMUS,
OTJINYATh TUIIOTE3Y OT (haKTa;

® MpEeJICTaBIIEHNE O MaTeMaTHYEeCKOW Hayke Kak cepe 4emoBeUeCcKon NesaTelbHOCTH, 00 dTamax
€¢ Pa3BUTHSI, O €€ 3HAYUMOCTH JJIS PA3BUTHS ITUBUITH3AIINH;

® KPEaTUBHOCTh MBINUICHUS, WHHWIIMATABA, HAXOJAYWBOCTh, AKTHBHOCTh TIPU PEIICHUH
MaTeMaTHYECKUX 3a7ady;

® YMEHHE KOHTPOJIHMPOBATH MPOIIECC M PE3YIbTAT YICOHOW MAaTEeMaTHUECKOW A TEITbHOCTH;

® CITOCOOHOCTh K SMOIIMOHAIHHOMY BOCIIPHATHIO MAaTEeMaTHYECKAX OOBEKTOB, 3a/1a4, PEIICHHIA,
pacCyKIeHUN;

2) B MemanpeomMemHoM HANPAGIeHUl:



e [IepBOHAYAJIbHBIC MPEACTaBICHUS 00 HAEAX M O METOAAX MaTeMaTHKH KaK yHUBEPCaJIbHOM
A3bIKE HAYKU U TEXHUKU, CPEIICTBE MOJCIMPOBAHHUS SIBICHUHN U IIPOLECCOB;

® YMEHME BMJIETb MaTeMaTHUYECKYyl0 3a/ady B KOHTEKCTE IPOOJEMHOM CHUTyaluu B JPYTUX
JUCLUILINHAX, B OKPYXKAIOIIEH KU3HU;

® YMCHHE HAXOJWUTh B PA3IMYHBIX HCTOYHUKAX HH(OpMAIMIO, HEOOXOAUMYIO Ul pEIIeHUs
MaTeMaTHYeCKUX IpoOJeM, MPEeACTaBIATh €€ B IMOHATHOM (opme, NMPUHUMATh pelICHHE B
YCIIOBHAX HEMOJHOW M U30BITOYHON, TOYHOM U BEPOSITHOCTHOM MH(pOPMALINY;

® YMCHHE IIOHMMAaTh M HCIHOJb30BATh MAaTEMAaTHUECKHE CPEIACTBA HATJSAHOCTU (rpadukw,
JarpaMMsl, TaOJIMLbI, CXEMBI U JIp.) ISl UIUTIOCTPALlUU, HHTEPIpETallii, apryMEHTaL|H;

® YMCHHE BBIJIBUTaTh T'HIIOTE3Bl MPH PELICHUH YYEOHBIX 3a7ad, MOHUMAaTh HEOOXOAMMOCTh HX
IIPOBEPKU;

® YMEHHME IPUMEHATh UHAYKTUBHBIC U JIEAYKTUBHBIE CIIOCOOBI PACCYXAECHUHN, BUJIETh PAa3IMYHbIE
CTPAaTETUH PELICHUS 3a/1a4;

® [IOHMMAHUE CYIIHOCTH QJITOPUTMUYECKMX MPEANMCAHMA M yMEHHE JICHCTBOBaTb B
COOTBETCTBUU C IPEIJIOKEHHBIM aJITOPUTMOM;

® YMEHUE CAMOCTOATEIbHO CTaBUThb L€, BbIOMpPAThb W CO3/1aBaTh AJITOPUTMBI JJIsi PELICHUS
y4eOHBIX MaTeMaTHUECKUX Mpobiem;

® YMEHHUE IUUIAHUPOBATh M OCYIIECTBIATH JAEATEIBHOCTh, HANPABICHHYIO Ha DPEIICHHE 3a1a4
HCCJIE0BATEIBCKOTO XapaKTepa;

3) 6 npedmemmnom HanpasieHuu:

e OBJaJicHHE 0a30BBIM MOHATHHHBIM amNapaToM IO OCHOBHBIM pas3feiiaM CoOZep)KaHus,
npecTaBieHne 00 OCHOBHBIX H3YyYaeMbIX HOHATUSAX (4MClo, reoMeTpuyeckas Qurypa,
ypaBHEHUE, (YHKIUS, BEPOATHOCTD) KaK BAXKHEUIIIMX MATEMaTUYECKUX MOJEIAX, TTO3BOJISIOLINX
OIMCHIBATh U U3y4YaThb PEAJIbHBIE MPOLIECCHI U SABJICHUS;

® yMeHHE pPabOTaTh C MATEMaTHYECKUM TEKCTOM (aHAJTU3UPOBATh, M3BIEKATh HEOOXOIMMYIO
UHPOPMALIMIO), TPAMOTHO NPUMEHITh MAaTEeMATUYECKYI0 TEPMHUHOJIOIMIO M  CHUMBOJIHUKY,
HCIIOJIB30BAaTh Pa3IUYHbIC S3bIKU MATEMATUKH;

® yMEHUE MPOBOJAUTH  Kiaccu(UKaIMM, JIOTMUECKHEe OOOCHOBaHHUS, JI0OKa3aTelbCTBa
MaTE€MaTUYECKUX YTBEPIKICHMUI;

® YMEHUE pAaclo3HaBaTh BHJbl MAaTEMAaTUYECKUX YTBEP)KIECHUN (aKCHOMBI, ONpEIeNICHuUs,
TEOPEMBI U Jp.), IpsIMbIe U 0OpaTHBIE TEOPEMBI;

® Da3BUTHE IMIPEACTABICHUM O YHCIE€ M YUCIOBBIX CHUCTEMaX OT HATypaJbHBIX 10
JICHCTBUTENIBHBIX YHCEJ, OBJIAJCHHE HABBIKAMHM YCTHBIX, MHUCbMEHHBIX, MHCTPYMEHTAJIbHBIX
BBIYHCIICHUI;

® OBJIQJICHUE CHMBOJIBHBIM SI3bIKOM anreOpbl, NpPHUEMaMH BBIIIOJIHEHUS TOXIECTBEHHBIX
npeoOpa3oBaHUll pallMOHAIBHBIX BBIPAKEHUHN, pEIeHUs YpaBHEHWH, CHCTEM YpaBHEHHI,
HEPaBEHCTB M CHCTEM HEPABEHCTB, YMEHHUE UCIOJIB30BaTh HUJCI0 KOOPAMHAT HA IUIOCKOCTH IS
UHTEpHpeTallud ypaBHEHUH, HEPAaBEHCTB, CUCTEM, YMEHHE MPHUMEHATh ajiredpandeckue
npeoOpa3oBaHus, ammnapar ypaBHEHHM U HEpPaBEHCTB JJIS PEIICHHs 33Jad U3 pPa3InYHbIX
pa3zenoB Kypca;

® OBJIaJICHHE CUCTEMOM (DYHKIIMOHAIBHBIX MOHATUH, (YHKIMOHATIBHBIM S3bIKOM M CUMBOJIHUKOM,
yYMEHHE Ha OCHOBE ()YHKIIMOHAIbHO-TPa(QUUECKUX MPEICTaBICHUN ONMUCHIBATH U aHAJIM3UPOBATH
peabHbIC 3aBUCUMOCTH;

® OBJIQJICHUE OCHOBHBIMHU CIOCOOAaMU MPEJCTaBICHUS M aHaiM3a CTATUCTUYECKUX JaHHbIX;
HaJIU4Me NPEACTABICHUN O CTATUCTUYECKUX 3aKOHOMEPHOCTSX B PEAIBHOM MUPE U O Pa3IMYHbIX
crocobax uX U3y4EeHHUsI, O BEPOSITHOCTHBIX MOJIENISIX;

® OBJIAJICHHE T€OMETPUUYECKUM SI3BIKOM, YMEHHE HCIIOJIb30BATh €r0 I ONUCAHUS NPEIMETOB
OKpPY’KAIOIIer0 MHpa, pPa3BUTHE MPOCTPAHCTBEHHBIX NPEACTABICHUNH U H300pa3UTENbHBIX
YMEHHH, TpHOOpeTeHne HABBIKOB TEOMETPUUYECKUX MTOCTPOEHUII;



® YCBOGHUE CHUCTEMaTHYECKUX 3HAaHUM O IUIOCKUX (Urypax M HMX CBOMCTBax, a Takke Ha
HalJIIIHOM YpPOBHE — O IIPOCTEHIIMX IIPOCTPAHCTBEHHBIX TelaX, YMEHHE IIPUMEHATH
CHUCTEMATUYECKUE 3HAHUA O HUX JUIS PELICHHUs TEOMETPUUECKUX U IPAKTUYECKUX 33]1a4;

® YMEHMs M3MEpSATh JUIMHBI OTPE3KOB, BEIMYMHBI YIVIOB, MCIIOJIb30BaTh (GOPMYNbI JAJs
HAXOXKJCHUS IEPUMETPOB, TUIOMIAIeH 1 00bEMOB T€OMETPHUECKUX DUTYD;

® YMEHUE IIPUMEHATh HU3YYCHHBIC IIOHATHSA, pE3YJbTaThl, METOABI JUIsl DEIIECHUs 3anad
IIPAaKTUYECKOr0 XapakTepa M 3a74a4 M3 CMEKHBIX JMCHMIUIAH C MCIOJIB30BAaHUEM IIpU
HEOO0XOIMMOCTH CIIPAaBOYHBIX MaTEpPHAIIOB, KaJIbKYJIATOPA, KOMIIBIOTEPA.

PesynbraTel 00y4yeHus npeacrapieHsl B TpeOoBaHMIX K YPOBHIO IMOATOTOBKH H 3aJ1al0T CUCTEMY
UTOTOBBIX PE3yJIbTATOB O0yUYEHUS, KOTOPBIX JOJIKHBI JOCTUTATh BCE ydallUecs, OKaHYUBAIOIINE
OCHOBHYIO IIKOJTy, U JOCTUKEHUE KOTOPBIX SBJISETCS 0053aTENbHBIM YCIOBUEM MOJIOKUTEIBHON
aTTecTalliyd YY€HHMKa 32 KypC OCHOBHOM IIKOJBI. DTU TPEOOBAaHUSA CTPYKTYpHUPOBAHBI MO TPEM
KOMIIOHEHTaM: «(3HAMb/NOHUMAMb), (YMEMbYy, «UCHOIb306aMb NPUOOPEmeHHble 3HAHUA U
YMeHUsA 6 NPAKMUYECKOU 0eameabHOCIMU U NOBCEOHEGHOU HCUZHI).

[Tpu »TOM moOcnenHHE ABa KOMIIOHEHTA IPEJACTABIIEHBI OTJAEIBHO IO KaXJAOMYy U3 pa3fesioB
COJIepXKaHUs.

TPEBOBAHMUS K YPOBHIO ITIOAI'OTOBKMU BbIITYCKHUKOB
B pe3yabTare n3yyeHuss MaTeMaTHKH YY€HHK 10/KeH
3HAMb/NOHUMANb:
Maremartuka. Aareopa. I'eomerpus.
HartypaabHhble ynciaa. [{pooun. PaunonajibHbie yncia
BbInycKkHUK Hay4uTCS:
* IOHUMAaTh OCOOEHHOCTH JI€CATUYHON CUCTEMbI CUNCIICHUS;

* OIIEPUPOBATH ITOHATUSMM, CBI3aHHBIMHU C JEIMMOCTBIO HATypalIbHBIX YMCEIL,

* BbIpA)KaTh YHCJIA B SKBUBAJICHTHBIX (hopMax, BbIOMpas HanOoJiee MOoAXO0/AIIYI0 B 3aBUCUMOCTH
OT KOHKPETHOW CUTyaluu;

* CPaBHHBATh U YIIOPSIOYMBATH PAlMOHAIBHBIC YUCIIA;

* BBINOJHATH BBIUUCIEHUSA C PALMOHAIBHBIMU YHUCJIAMH, COYeTas YCTHbIE U IHCbMEHHBIC
IIPUEMBI BBIYUCIICHUH, IPUMEHEHHUE KaIbKYIIATOPA;

® WCHOIb30BaThb IIOHATUSA M YMEHHs, CBSA3aHHBIE C IIPONOPLUOHAIBHOCTBIO BEIUYMH,
IIPOLICHTAMH, B XOJI€ PEIICHMS MaTeMaTH4EeCKUX 3a7a4 M 33Ja4 M3 CMEXHBIX IPEIMETOB,
BBIIIOJIHATH HECJIOXKHBIE TPAKTUUECKUE PACYETHI.

Buinycknux nonyuum eo3zmoorcnocms:

* NO3HAKOMUMBCSL C NOZUYUOHHBIMU CUCEMAMU CUUCTIEHUS. C OCHOBAHUAMU, OmAuyHbIMu om 10;
* yenyoums u pazeums npeocmagienus 0 HAmypaibHbIX YUCIAX U CEOLICEAX OeNUMOCTIU,

* HAYYUMbCS UCNONB308AMb NPUEMBL, PAYUOHATUSUPYIOUUE BLIYUCTIEHUS, NPUOOPECmU NPUBLIUKY
KOHMPOAUPOBAMb BbIUUCIEHUS, 8bIOUPAS NOOX0OAWUL OJisL CUMYAYUU CROCOD.
JeiicTBUTEIbHBbIE YU CJIA

BrInyCcKHHMK HayyuTCs:

* HCMOJIb30BATh HAYAJIbHBIE IIPEACTABICHUS O MHOKECTBE JIEUCTBUTEIIBHBIX YHCEIT;

* OIEPHUPOBATH MOHATHEM KBaPATHOTO KOPHS, IPUMEHSThH €T0 B BEIYUCIICHHUSIX.

BoinyckHuk nonyuum 603moxicHoCb:

* paszsums NpeocmasieHue O YUCIe U YUCLOBbIX CUCMEMAX Om  HAMYPAIbHBIX 00
0eliCmBUMenbHbIX YUces; 0 PONU 8bIYUCTICHUL 8 NPAKMUKe;

* pazeums U Yeryoums 3HAHUs 0 0eCAMUYHOU 3aNUCU 0etiCIEUMENbHbIX Yucel (nepuooudecKkue u
Henepuoouueckue opoou,).

H3mepennsi, npudJIMKeHHs, OLEHKH




BbInycKHHMK Hay4YHTCS:

* UCIONB30BaTh B XOJE pEIIeHUs 3aJad »dJIeMEHTapHble MPEICTABICHUS, CBS3aHHbBIE C
npUOIKEHHBIMY 3HAUCHUSIMU BETHYWH.

Buinyckuuk nonyuum 603mMoxicHOCHb:

* NOHAMb, UMO HUCIOBble OAHHblE, KOMOpblEe UCHONL3VIOMCA OJ  XAPAKMepUucmuKu
00beKMOBOKpYIHCAIOWe20 MUpa, sGINAIOMCA NPEUMYUECNEEHHO NPUOTUNCEHHBIMU, YMO NO
3anucyu NPUOIUNCEHHBIX 3HAYEHUL, COOePAHCAUUXCA 8 UHDOPMAYUOHHBIX UCMOYHUKAX, MOIHCHO
Cyoums 0 NO2PEeUHOCMU NPUOTIUNCEHUSL,

* NOHAMb, UMO NOSPEUIHOCTb pe3YIbmama 6blYUCIeHULl OO0JCHA Oblmb cousmepuma c
NO2PEeUtHOCMbIO UCXOOHBIX OAHHDIX.

Anredpanyeckne BbIPaKeHUs

BeInyCKHHMK HayYuTCS:

* ONEPUPOBATH MOHATHIMHU «TOXKIAECTBOY», «TOXKIECTBEHHOE NMPEOOpa30BaHMEy», PeUIaTh 3aJauu,
coaepxaiiie OyKBeHHBIE JaHHBIE; padoTaTh ¢ (OpMyIaMu;

* BBHINOJIHATH IPe0Opa30BaHus BBIPAKEHUH, CONEPKAIINX CTENEHH C LENbIMH MOKA3aTeNsIMU |
KBaJIpaTHBIC KOPHU;

* BBINOJIHATH TOXKJIECTBEHHBIE TPe0OPa30BaHUs PAllIOHAIBHBIX BBIPAKCHUH HAa OCHOBE IMPABHII
JNEHCTBUI HaJl MHOTOWICHAMH U aJlreOpanvecKiuMH Ipo0siMu;

* BBHIMOJHATH Pa3I0KEHUE MHOTOYWICHOB HA MHOYKHUTEIIH.

Buinyckuux nonyuum 603mMoiCHOCHb HAYYUMBCAL:

* BBINOIHAMb MHO20ULA208ble NPe0OPA308AHUS PAYUOHALHBIX 8bIPANCEHULL, NPUMEHSS UUPOKULL
Habop nocobo u Npuémos,

* NPUMEHAMb MONCOECMEEHHble NPeodpa308anus O/ PeueHUs: 3a0ay U3 PA3IUYHbIX pazoenos
Kypca (Hanpumep, 015 HAX0HCOeHUsl HAUOOIbULE20/HAUMEHbULIE20 3HAYUEHUSL BLIPANCEHUS).
YpaBHeHus

BhIyCKHUK HAYIUTCS:

* pemaTth OCHOBHBIC BUIBI PAIlMOHAIBHBIX yYpaBHEHUH C OJHOW MEPEMEHHOM, CHCTEMBI JIBYX
YPaBHEHHH C JIBYMS TIEPEMECHHBIMU;

* IOHMMATh YPaBHEHUE KaK BOKHEHIITYI0O MAaTEMAaTHYECKYIO MOJENb JIJISl OMMMCAHUS U W3YYCHHUS
Pa3HOOOPa3HBIX peaTbHBIX CHUTYAIHH, PEIIaTh TEKCTOBHIC 33/1a4U AJITeOpanvdeCcKiM METOIO0M;

* IIPUMEHATH TpapUUECKUe TMPEICTABICHHS IS WCCICIOBAHMS YPAaBHCHUW, HCCIICIOBAHUS H
peIlIeHus] CUCTEM YPaBHEHHH ¢ ABYMS MTEPEMEHHBIMHU.

Buinycknux noayuum 603mMoxicHoCcmb.:

* 061a0emb CNEeYUATbHLIMU NPUEMAMU DeUleHUs YPAGHEHUUl U CUCMeM YPAGHEeHUll, VE8ePEeHHO
NPUMEHAMb annapam ypasHeHull OJisl peuleHuss PAazHoOOPA3HbIX 3a0ay U3 MaAmeMamuxi,
CMEJICHBIX NPEeOMemo8, NPAKMUKU,

* npuMeHAms epaguueckue npedcmagieHus 01 UCCIe008aHUs YPAGHEH U, CUCMeEM YPAGHEeHUL,
cooepoicawux OyKeeHHvle KOIphuyueHmol.

HepaBencrBa

BbINYCKHUK HAYYHTCS:

* [OHMMaTh W TPUMEHATh TEPMHHOJIOTUIO W CHUMBOJHKY, CBSI3aHHBIE C OTHOLICHHEM
HEpaBEHCTBA, CBOKCTBA YHCIIOBBIX HEPABEHCTB;

* pemiath JTMHEWHbIC HEPABEHCTBA C OJHOW TEPEMEHHOW M WX CHUCTEMBI; PEIIaTh KBaJIpaTHbIC
HEpaBEHCTBA C OMOPOH Ha TpaduUecKue MPeICTABICHNUS,

* IPUMEHSTh anmapar HepaBEHCTB IS PEIICHHS 33a]a9 U3 pa3IMIHBIX pa3JesioB Kypca.
BoinycKHUK noayyum 603mM0o4CHOCHb HAVYUMBCA.:

* Pa3sHOOOPA3HLIM NPUEMAM OOKA3AMENbCMBA HEePABEHCME, Y8EPEeHHO NPUMEHAMb annapam
HepageHCmE OJisl peulenus pasHOOOPA3HbIX MameMamuieckux 3a0aiy U 3a0ai U3 CMEeNCHbIX
npeomemos, npaKmuKu,




* npumeHamb 2epaguyeckue nNpeoCmagieHus Oasf  UCCIe008AHUS HEPABEHCMS, Cucmem
HEpaseHcms, cooeprcaumux OyKeenHvie Kodghuyuenmol.

OcHoBHbIe MOHATHS. YHC/I0BbIE QPYHKITHT

BBIyCKHUK HAy4UTCS:

* MOHMMAaTh M HCIOJB30BaTh (DYHKIIMOHAIBLHBIC MOHATUS M SI3bIK (TEPMUHBI, CHMBOJIHYECKHE
0003HaYCHHUS ),

* CTpOUTH TpadUKH JIEMEHTAPHBIX (YHKIWI; UCCIIEAOBATh CBOMCTBA YMCIIOBBIX (DYHKIMI Ha
OCHOBE U3Y4YCHUS MTOBEICHUS UX TPAPHUKOB;

* MOHMMATh (DYHKIIMIO KaK BOXKHEUIITYI0O MaTEMaTUYECKYI0 MOJENb JIJIsl ONMUCAHUS TIPOIECCOB H
SIBIICHUH OKPY)KAIOIIET0 MHpA, TNPUMEHATh (YHKIMOHAIBHBIA S3BIK JJISI OMHCAaHUS U
UCCIICIOBAHMSI 3aBUCUMOCTEH MeX 1y (PU3HMUECKUMH BEJTHYNHAMH.

BuinyckHux noayuum 603mMoiCHOCHb HAVHUMbCA:

* NPOoBOOUMb UCCNIE008AHUSA, CBA3AHHbIE C U3YUEHUeM CBOUCME (QYHKYUU, 6 MoM 4ucie c
UCNONL308AHUEM KOMNbIOMEPA, HA OCHOBe 2pAQUKO8 U3YYEHHBIX (YHKYUU cmpoums 60.ee
CII0JHCHBLE 2paduKU (KYCOUHO-3a0anHble, C «8bIKOJIOMBIMUY MOYKAMU U M. N.);

® UCnOIL3068aMb  (DYHKYUOHAIbHBIE NPeOCmAasienus U ceoticmea (QyHKyuli 01 peuleHus
Mamemamuyeckux 3a0ay U3 pasiuidHbix pazoenos Kypcd.

YucioBble MOCT€10BATEILHOCTH

BhIyCKHUK HAYIUTCS:

* [OHUMAaTh M WCIOJB30BATh S3BIK IIOCJICIOBATEILHOCTCH (TEPMUHBI, CHMBOJHUYCCKHE
0003HaueHMUs ),

* IPUMEHATH (OPMYIIBI, CBSA3aHHBIE C apU(PMETHUCCKOW U T€OMETPHUYECKOH MPOTpPECcCHEH, H
anmapar, cOpMUPOBAHHBIN TPU W3YYCHHUH JPYTHX Pa3lelioB Kypca, K PEHICHHIO 3a7ad, B TOM
YHCIie C KOHTEKCTOM M3 pealbHON HKU3HHU.

Buinycknuk nonyuum 603mMoxucHOCHb HAYYUMbCA

* pewiams KOMOUHUPOBAHHbBIE 3A0AYU C NPUMEHEHUeM POPpMYI N-20 4ieHa U CYMMbl Nepevix n
YleHO08 apughmemuyeckol U 2eoMempudeckol Npocpeccul, NpuMeHssi Npu SmMom annapam
VpasHeHuli U HepageHcma,

* NOHUMAMb APUPMEMUUECKYIO U 2e0MEMPUYECKYIO NPOSPECCUl0 KaK (DYHKYUU HAmypaibHO20
apeymenma, cesa3bl8ams apupmMemudeckyio npocpeccuro ¢ IUHeHbIM POCHOM, 2e0MempPU4ecKyIo
— C 9KCNOHEHYUATIbHBIM POCTIOM.

OnucarejbHasi CTATUCTHKA

BBINYCKHUK HAy4YUTCS HCIOJB30BaTh MPOCTEHIIHE CIMOCOObl TMPEJCTaBICHUS M aHalu3a
CTAaTHCTUYECKUX JIAHHBIX.

Buinyckuux nonyuum 603mMoicHOCMb NpUOOpecmu NepeoHAaA4anIbHbIL ONbIM Op2aHu3ayuu coopa
OaHHLIX ~ NpU  NPOBEOeHUU  ONpoca  OOWEeCMBEHHO20 — MHEHUS,  OCYWeCmeIamb  Ux
AHANU3,NPe0Cmasiams pe3yibmanmvl ONpoca 8 guoe madauysvl, OUASPAMMbI.

Cayu4aiiHble COOBITHSI U BEPOATHOCTD

BhINYCKHUK HAYYUTCS HAXOJIUTh OTHOCHUTEIBHYIO YACTOTY U BEPOSITHOCTH CITy4alHOTO COOBITHSI.
Buinycknux — nonyuum — 603modcHOCmMb  npuobpecmu  onwvim - NPOBEOCHUs  CAVUAUHBIX
9KCHEPUMEHMO8, 8 MOM YUCTLE C NOMOWbIO KOMNbIOMEPHO20 MOOEIUPOBAHUS, UHMEPRPEemayuu
Ux pesynibmamos.

Kom0nnaropuka

BBINYCKHUK HAy4HTCs pemiaTh KOMOWHATOPHBIC 3a7add Ha HAXOXIACHHE YHCiIa OOBEKTOB WU
KOMOHMHAIIUH.

Buinyckuux nonyuum 603mMo#CHOCMb HAYYUMBCS HEKOMOPBLIM CREYUATbHLIM NPUEMAM peuleHus
KOMOUHAMOPHBIX 3a0aH.

Hacnaonan ceomempus

Buinycknux nayuumes:

* pacno3Haeamv HA YEpMedcax, PUCYHKAX, MOOeNax U 8 OKpydlcaoujeM mupe niockue u
NPOCMPAHCMBEHHbLE 2eoMempuyecKue Queypol;




* pacno3nagamev pazeéEpmiu Kyoa, npsamMoy2oibH020 napauieienunedd, npasuibHoOU NUPamuobl,
YuruHopa u KOHyca,

* cmpoumv pazeépmku Kyoa u npsmoy20bH020 NaApalieienuneod,

* onpedensimb NO JUHEUHbIM PA3MePaAM PA38EPMKU hucypuvl TUHElIHble PAZMepbl Camoll guypbl
u Haobopom;

* BLIYUCTAMb 00BEM NPAMOY20IbHO20 NAPAIeNenUnedd.

Buinycknux noayuum 603moxucHocmy.

* HAYYUMBCSL BLIYUCTAMb 00BEMBL NPOCMPAHCIMBEHHBIX 2e0MeMPUYECKUX ueyp, cCoOCmasieHHbIX
U3 NPAMOY20IbHBIX NAPATNENENUNEO08;

* yenyoums u pazéums npeoCmasienusi 0 NPOCMPAHCMEEHHBIX 2eOMEeMPUECKUX Gueypax;

* HAYYUMbCS NPUMEHAMb NOHAMUE PA36EPMKU OJisl BbINOJIHEHUsSL NPAKMUYECKUX PACYEMO8.
T'eomempuueckue uzypol

Buinycknux nayuumecs:

* NOIbL3068AMBCA AZBIKOM 2eOMempuu OJisl ONUCAHUSL NPeOMEMO8 OKPYHCAOWE20 MUpa U ux
83AUMHO20 PACHOJIONCEHUS,

* pacro3HaBaTh U U300paKaTh HA YEPTEIKAX M PUCYHKAX TEOMETPUUYCCKUE PUTYPHI i HX
KOH(UTYypaluy;

* HAXOJIUTh 3HAYCHHUS JJIUH JIMHEHHBIX 3JIEMEHTOB (DUTYDP U MX OTHOLICHUS, TPAILYCHYIO MEPY
yrioB oT 0° no 180°, mpuMeHsist onpeeeHns, CBOMCTBA U PU3HAKU QUTYP U UX IJIEMEHTOB,
oTHOHICHHS (PUTYp (PAaBEHCTBO, MOI00KE, CHMMETPUH, TIOBOPOT, MapaJUICIbHBIN TIEPEHOC);

* OIEPUPOBATH C HAYATHHBIMU TTOHATHUSMUA TPUTOHOMETPUHU U BBIITOJHSITH JJIEMEHTAPHBIE
orepanuu HaJl QyHKITUSIMH YTIIOB;

* pemaTh 3a7a9d Ha JI0Ka3aTeIbCTBO, OMMMPASCh Ha H3yYCHHBIC CBOMCTBA (DUTYp M OTHOIICHUH
MEXy HUIMH U TIPUMECHSISI U3YUEHHBIC METOIbI IOKA3aTEIIbCTB;

* peliath HeCJIOXKHbIE 3a/1a4H HA IIOCTPOCHUE, TPUMEHSSI OCHOBHBIC AJITOPUTMBI TOCTPOSHHUSI C
MIOMOIIBIO IIUPKYJIS ¥ INHEHKH,

* peaTh MPOCTEHIINE TNIAHUMETPUUECKUE 3a]]a4i B TPOCTPAHCTBE.

Buinycknux noayuum 603modicHocmy.:

* 0g1ademb Memooamu peuilenus 3a0ay Hdad BblYUCIEeHUs U 00KA3AmMerbCmed: MemoooM Om
NPOMUBHO20, MEMOOOM NO00OUS, MeMOOOM nepebopa 8apuaHmos u MemooomM 2eoMemMpULecKux
Mecm moyex,

* npuobpecmu onvlm NPUMEHEHUs! Al2eOPaAUYECcKo20 U MPUSOHOMEMPUYECKO20 Annapama u uoetl
OBUIICEHUSL NPU PEUUEHUU 2EOMEMPUUECKUX 3A0aY,

* 061a0emb MPAOUYUOHHOU CXeMOU peuleHus 3a0a4 HA NOCMPOeHUue ¢ NOMOWbIO YUPKYIs U
JIUHENKU: aHanu3, nocmpoenue, 00Ka3amenbCmeo U UCCie008aHue;

* HAyuUmMvbCsa pewams 3a0a4u Ha NOCMPOEHUEe MemoOOM 2eOMempUYecKo20 Mecma modex u
Memooom noooous;

* npuobpecmu OnvIM UCCIEO08AHUSA CBOUCME NIAHUMEMPUYECKUX @ueyp ¢ NOMOWbIO
KOMNbIOMEPHLIX NPOSPAMM,

* npuobpecmu Onvim BbINOIHEHUS NPOEKMO8 no memam «l eomempuueckue npeobpazosanus Ha
naockocmuy, «Ilocmpoenue ompeskos no gpopmyney.

H3mepenue zeomempuueckux eenuvun

Buinycknux nayuumcs:

* UCNONBL306aAMb CEOUCMBA USMEPEeHUss ONUH, naowacel U Yen08 Npu peueHuu 3a0ay Ha
Haxooicoenue ONUHbL Ompe3Kd, ONUHbL OKPYICHOCMU, OAUHbL OYeU OKPYICHOCMU, 2padyCHOU
Mepbl yena,

* BLIUUCTAMb NIOWAOU MPEY2OIbHUKOG, NPAMOY2OJIbHUKOS, NAPALIeN0cpaMMOos, mpaneyutl,
Kpy208 U CeKmopos;

® GLIUUCTAMb OUHY OKPYHCHOCIU, OTUHY OVeU OKPYHCHOCIU,




* GbLIYUCTAMY ONUHBL TUHEUHBIX DJIeMEHMO8 ueyp U ux yeuvl, UCHOb3VA HOopMYabl ONUHbL
OKPYIHCHOCIU U OUHBL OYeU OKPYIHCHOCU, (PopMYybl naowadel gueyp;

* pewiamsv 3a0auu HA OOKA3AMENbCMEO C UCHONb308AHUEM (HOPMYN ONUHBL OKPYICHOCIU U
ONUHBL OyeU OKpYICHOCIU, (hopmyn naowaoei hueyp,

* peuwiamv npakmuyecKue 3a0auu, C6A3AHHblE C HAXONCOCHUEM 2e0MempudecKux 6eIuduH
(ucnonwv3ysa npu HeooxXo0UMOCMU CAPABOYHUKU U MEeXHUYeCKUe Cpeocmea,).

Bulnyckuux nonyuum 603mMoiCHOCHb HAYYUMBCL:

*  gLIUUCIAMb NAOWAOU ueyp, COCMABIEHHBIX U3 08YX Ui 0olee NPIMOY20IbHUKOS,
napanienocpammos, mpey2oibHUKo8, Kpy2a u cekmopa,

*  BLIYUCTAML NIOWAOU MHO20Y20JIbHUKOB, UCHONIb3Y OMHOUWIeHUs. PABHOBEIUKOCMU U
PABHOCOCMABNIEHHOCHIU

* npumeHAmMb aneedpaudecKull U MpUOHOMempudecKull annapam u uoeu OBUdNCEHUS Npu
peweHuu 3a0ay Ha 8blYUCIeHUe NI0Wadel MHO20V20 bHUKOS.

Koopounamui

Buinycknux nayuumes:

* BBIYMCILITH JUIMHY OTpEe3Ka 110 KOOpAMHATaM €r0 KOHLIOB; BBIYUCIISITH KOOPAUHATHI CEPEAUHBI
OTpe3Ka;

* ACIIOJIB30BATh KOOPAWHATHBIA METOJ JUUIS U3Y4YEHUS CBOMCTB IIPSAMBIX U OKPYKHOCTEH.
Buinycknuk nonyuum 603MoHCHOCHb.

* 0811a0emb KOOPOUHAMHBIM MEMOOOM PeuleHus 3a0ay Ha bIYUCTIEHUS. U OOKA3AMENbCMBA,

* npuobpecmu OnvIM UCNOIb30BAHUSL KOMILIOMEPHLIX NPOSPAMM OISl AHAIU3A YACMHBIX CIY4aAes
83AUMHO20 PACNONONCEHUS OKPYICHOCEN U NPSIMBLX,

* npuobpecmu onvim GbINOJHEHUs. NPOeKmMos Ha memy «lIpumenenue KOOPOUHAMHO20 Memood
npu peuteHul 3a0ay Ha bIYUCTICHUS. U OOKA3AMETbCEA).

BexTopsl

BEIYCKHAK HAYYUTCS:

* ONEepUPOBAaTh C BEKTOPAMH: HAXOJUTh CYMMY M Pa3HOCTh JIBYX BEKTOPOB, 3aJaHHBIX
T€OMETPUUECKU, HAXOAUTh BEKTOP, PaBHBIN MPOU3BEICHHUIO 33/IaHHOTO BEKTOpa Ha YUCIIO;

* HaXOAWTH IJi1 BEKTOPOB, 33/JaHHBIX KOOpIMHATAMU: JJIUHY BEKTOPA, KOOPAMHATHI CYMMBbI H
pa3HOCTH ABYX U Oojee BEKTOPOB, KOOPAMHATHI MPOU3BEACHHSI BEKTOpa HA YMCIO, MPUMEHSS
IpH HEOOXOIMMOCTH COYCTATEIIbHBIH, MEPEeMECTUTEIBHBIN M PaCTIPeICITUTETHHBIN 3aKOHBI,

* BBIYHCIATH CKASIPHOE MPOM3BEACHUE BEKTOPOB, HAXOJWUTh YroJl MEXKAY BEKTOpaMH,
YCTaHABIIMBATh MEPIICHIUKYIIIPHOCTD MPSIMBIX.

Buinycknux noayuum 603moxucHocmy

* 081ademv BEKMOPHbIM Memooom OiA PpeuleHus 3a0a4 HAa 8LIYUCTEHUS U 00Ka3ameﬂbcmea;

® npu06pecmu OnblNm 6bINOJIHEHUS NPOEKNMOE8 HA meMy KNpUMeHeHue 6EKmopHo2o Memooa npu
peuleHuu 3a0a4 HA 8bIYUCTEHUS U OOKA3AMETbCINEAY.

JInuHOCTHBIE, MeTanpeAMeTHbIE M NIPeIMeTHbIE Pe3y/JIbTAThl 0CBOCHHUS
yueOHOro
npeamera «MaremaTHKa»
5-9 kaaccsl
JIMYHOCTHBIMHU pe3yjbTaTaMu H3yueHHUs mnpeamera «MaremaTnka» (B BUAE CIETYIOLIUX
yueOHBIX KypcoB: 5-6 kimacc — «MaremaTtuka», 7-9 kiacc — «Martemartukay («Anredbpa» u
«["eomeTpus») SBIAIOTCS CIEAYIOIINE KauecTBa:
— HE3aBUCHUMOCTb U KPUTUYHOCTb MBIIIJICHUSA
— BOJISI U HACTOMYMBOCTB B JIOCTHKEHUH 1I€ITH.
Cpe)ICTBOM AOCTHXKCHUS OTHUX PE3YIbTATOB SABJISACTCA:
— cucTeMa 3aJJaHui y4eOHUKOB;



— TpeAcTaBiieHHas B Yy4yeOHHMKaX B SBHOM BHJIE€ OpraHu3alMs MaTepuaiga IO NPUHIUIY

MUHUMAaKCa;

—  HCIIOJIb30BAHHME  COBOKYIMHOCTH  TEXHOJIOTWH, OPHUEHTUPOBAHHBIX Ha  pa3BUTHE

CaMOCTOSITEJIbHOCTH M KPUTHYHOCTH MBIIUICHHUS: TEXHOJIOTUS CHCTEMHO- JAEATEIbHOCTHOTO

M0JIX0/1a B 00y4YeHUH, TEXHOJIOTUS OLIEHUBAHU.

Memanpeomemnvimu pe3yiabTaTaMi U3ydeHHs Kypca «MaTtematuka» sBisieTcss popMupoBaHue

YHUBEpCAIbHBIX yueOHbIX nericTBuid (Y'Y I1).

Pezynamuenvie YY/I.

5-6-11 knaccw

— CaMOCTOATENBHO O0OHapyscugams U (GOPMYIUPOBATH YUEOHYIO MPOOJIEMY, ONpPEAENATh LElb

yueOHOM NesITeIbHOCTH, BEIOUPATh TEMY IPOEKTA;

— @bl0BUcamb BEPCHM PpEIICHUS TMPOOJIEMBI, OCO3HABaTh (M MHTEPIPETUPOBATH B Cllydyae

HEOOXOUMOCTH) KOHEYHBIH pe3ynbTaT, BbIOMpaTh CpPEACTBA JOCTHMKEHHS LEIH U3

NPEIOKEHHBIX, @ TAKKE UCKATh UX CAMOCTOSTEIHHO;

— cocmaenams (UHIWBUIYaJbHO WM B TPYIIe) IUIaH pelieHusl MnpoOsieMbl (BBIMOJIHEHUS

IIPOEKTA);

— pabotas 1o IUIaHy, céepsimb CBOU JACUCTBUS C IIENIbIO U, MPU HEOOXOAMMOCTH, HUCIIPABIATH

OLIMOKU CaMOCTOSITEIBHO (B TOM YHCIIC H KOPPEKTHPOBATH IJIaH);

— B JIMAJIOTe C YYHUTEIEM CO8EpUIeHCMB068aMb CAMOCTOSITENILHO BBIPAOOTAHHBIE KPUTEPHUH

OLICHKH.

7-9-11 knaccw

—  CaMOCTOSITENIBHO  OOHapyswcusams W opmyaupogams TpodIEeMy B  KIACCHOH W

WHAUBUAYAIbHON y4eOHOI 1esTelbHOCTH;

— 6bl08UcamMb BEPCUU pEIICHUS MpPOOJIEeMBbl, OCO3HABaTh KOHEUHBIH pe3yJabTaT, BHIOUPATH

CPEICTBA HOCTIKEHUS LEIH U3 MPEATIOKEHHBIX WIN UX UCKATh CAMOCTOSITENIBHO;

— cocmaenams (UHIMBUIYaJbHO WM B TIpyIIe) IUIaH peuieHusl NnpoOsieMbl (BBIIOJIHEHUS

MIPOCKTA);

— no0bupams K Kaxxaou mpoodseme (3a7a4de) aJeKBaTHYIO €l TEOPETHIECKYIO0 MOJICIIb;

— paborasi Mo MPEeUIOKEHHOMY HWJIM CaMOCTOSITENIbHO COCTaBICHHOMY IUIaHY, UCHONb308AMb

Hapsy C OCHOBHBIMH U JIOTIOJIHUTEIBHBIE CPEACTBA (CIIpaBOYHAS JIMTEPATypa, CIOXKHBIE

npuOOpBI, KOMIIBIOTED);

— NIAHUPOBams CBOIO WHAWBUYATBHYIO 00pa30BaTEIbHYIO TPACKTOPHIO;

— pabomams TO CaMOCTOSTENTBHO COCTABIEHHOMY IUIaHy, CBEpSsICh C HHUM U C IIEINbIO

NeSITeTbHOCTH, UCTIPABJIISisl OMIMOKH, UCTIONB3Ysl CAMOCTOATENBHO TIOJJOOpaHHbBIE CpeacTBa (B TOM

yrcne u HTepHer);

— CBOOOIHO 10/1b306ambCsi BHIPAOOTAHHBIMA KPUTEPHSMH OIICHKH W CAMOOLIEHKH, MCXOIS W3

[EJIU U UMEIOIINXCS KPUTEPUEB, pa3indas pe3yibTaT U COCOObI IeHCTBUM;

— B XOJI€ TIPEJICTABIICHUS MMPOEKTA 0a8AMb OYEHK) €ro pe3ylIbTaTaM;

— CaMOCTOSITENIBHO 0CO3HA8amsb MPUYMHBI CBOETO yCIexXa WM HeycleXxa U HaXOJIUTh CIIOCOOBI

BBIXO/JIa M3 CUTYaIlUH HEYCIIeXa;

— ymMemb OyeHums CTENEHb YCHEIIHOCTH CBOEH WHAMBUAYaJbHOM 00pa3zoBaTeabHOM

NeSITeTTbHOCTH,

— dasamwv OYeHK)y CBOUM JIMYHOCTHBIM Ka4eCTBaM U YepTaM XapakTepa («KaKoB 51»), OMPEIeNaTh

HAIPaBJICHUS] CBOETO Pa3BUTHS («KAKUM S XOUY CTATh», «ITO MHE JJISl 3TOTO HAJO CHIENAThY).
Cpeocmeom  opmupoeanusi pPeryiasITUBHBIX YVY]J[ cilyXaT TEXHOJIOTHUS CHCTEMHO-

NeSITeTHbHOCTHOTO TIOJIX0/Ia Ha dTare M3y4YeHHs HOBOTO MaTepHana M TEXHOJOTHS OICHHUBAHMS

00pa30BaTeNbHBIX JOCTHKEHHUH (Y4eOHBIX YCIIEXOB).

Ho3znaeamenvnvie YY/[:

5-9-i1 knaccw

— AHATU3UPOBAMb, CPABHUBAMD, KldCcuduyuposams u 0600wams HaKThl U IBICHHUS;



— ocywjecmeniams CpaBHEHHE, CEpHALMI0 U KIACCU(UKALMIO, CAMOCTOSTENIbHO BBIOUpas
OCHOBaHUS U KPUTEPUU JIJIsl YKa3aHHBIX JIOTUYECKUX OMEPAliii; CTPOUTH KJIACCU(DUKAIINIO TYTEM
JTUXOTOMHUYECKOTO JIeJIeHHs (Ha OCHOBE OTPHUIIAHHUS);
— cmpoums JTOTUYECKH 0OOCHOBAHHOE PACCYKACHUE, BKIIIOYAIOIIEE YCTAHOBICHHE NMPHUYMHHO-
CJIE/ICTBEHHBIX CBS3€H;
— co30asameb MaTEMaTUYECKNE MOJIENH;
— COCTaBJIATh TE€3UCHI, Pa3IMUHbIe BUIBI IJIAHOB (MIPOCTHIX, CIOKHBIX U T.11.). [I[peoOpa3oBbiBaTh
UH(POPMALIKIO U3 OJHOTO BU/IA B IPYTrO# (TabIMILy B TEKCT, IMAarpamMMy H Ip.);
— 8bIYUMbI6AMb BCE YPOBHH TEKCTOBOM MH(OPMALIUU.
— ymems onpedenisimb BO3ZMOXKHBIE UCTOYHUKHA HEOOXOIMMBIX CBEICHHN, MPOU3BOIUTH MOMCK
uH(pOpMalli1, aHATTU3UPOBATh U OLIEHUBATH €€ I0CTOBEPHOCTb.
— IOHMMas MO3ULMIO APYroro 4ejoBeKa, pasiuuams B €ro peud: MHEHUE (TOUKY 3peHus),
JI0Ka3aTeNbCTBO (apryMEHThI), (aKThl; TUIIOTE3bl, aKCHOMBI, TEOPHUH. [1JI1 3TOT0 caMOCTOSATEIHHO
UCIIOJIb30BaTh pa3jIMyYHblE BUIBl UTEHUS (M3ydarollee, IPOCMOTPOBOE, O3HAKOMUTEIBHOE,
MOMCKOBOE), MPUEMBI CITYIIAHUS.
— caMOMy €030aéamb WCTOYHHKH WH(POPMALMK pa3HOTO THUIA W JUISl Pa3HBIX ayIAUTOPHUH,
coOnroaaTh UHGOPMALIMOHHYIO TUTHEHY U MpaBUiia HH(OOPMAIIMOHHOW O€30MaCHOCTH;
— yMemb UCNoIb308amb KOMIIBIOTEPHbIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTUN KAaK MHCTPYMEHT
JUISL TOCTHKEHUSI CBOMX Iiefiell. YMeTh BbIOMpaTh aJeKBaTHbIE 3a7au€ HHCTPYMEHTaJbHbIC
IIPOrpaMMHO-aIIIapaTHbBIE CPEACTBA U CEPBUCHI.

Cpeocmeom @opmuposanus mo3HaBaTenbHbIX Y'Y ]l cimyxkar yuyeOHBIN MaTepuan U Mpexse
BCETO NMPOJYKTUBHBIC 3aaHUs y4eOHUKA.
— HMcnonp30BaHne MaTeMaTUYeCKUX 3HAHUW U1l pEICHUs pa3JIYHbIX MaTEMaTUUYECKUX 3a7a4 1
OLICHKH MOJY4YEHHBIX PE3YJIbTaTOB.
— COBOKYITHOCTh YMEHUH IO MCMOJIb30BAHUIO JOKA3aTE€IbHON MaTEMAaTUYECKON peyHn.
— COBOKYIMHOCTh YMEHHH 1O paboTe ¢ WHPOpMaLuedl, B TOM YHCIE M C Pa3IAYHBIMH
MaTEeMaTUYECKUMU TEKCTaMH.
— YMeHus HUCHOJB30BaTh MaTEeMaTHYECKHE CPEJCTBA JJIs W3YYEHHs] M ONMCAHUS PEAbHBIX
IIPOLIECCOB U SIBJICHUM.
— He3aBucuMOCTb ¥ KpUTHUHOCTD MBIIIJIEHUS.
— Bons 1 HacCTOMYMBOCTD B IOCTHKEHUU 1IEJIH.
Kommynuxamuenwie YY/I:
5-9-11 knaccw
— CaMOCTOATEIBHO OpP2aHU3068bl6aMb yYeOHOE B3aUMOJAEWUCTBUE B rpymne (OmpenensTsh oouue
LeJIU, IOTOBAPUBATHCA APYT C APYTOM U T.[1.);
— OTCTauBasi CBOIO TOUKY 3PEHUS, NPpUBOOUMb apeyMeHmbl, TOATBEPKIas uX pakramu;
— B IUCKYCCUU yMemb Gbl0GUH)Mb KOHTPAPTYMEHTHI,
— YUYUTBCS KPUMUYHO OMHOCUMbCA K CBOEMY MHEHHIO, C JOCTOMHCTBOM HPUHABAMDb
OLIMOOYHOCTh CBOETO MHEHUS (€CJIM OHO TAaKOBO) M KOPPEKTUPOBATH €r0;
— MOHUMasI O3ULMIO APYTOT0, pa3iuyamsy B €ro peun: MHEHHE (TOUKY 3pEHUs), 10Ka3aTeIbCTBO
(aprymeHTsl), paKThl; TUIIOTE3bI, aKCHOMBI, TEOPHUH;
— yMemb B3IJISIHYTh Ha CHUTYallMI0 C MHOW TMO3ULIHMU U 00208apu8amuvcs C JIOJABMH HHBIX
MTO3ULUH.
Cpeocmeom ¢popmupoeanuss KOMMYHUKATHUBHBIX Y VY]l ciayKaT TEXHOJOTHS TPOOJIEMHOTO
oOydeHus, opraHuzanus pabOThl B MabIX TpyNIaxX, TaKXKe HCIOIb30BAHHE HA YpOKax
TE€XHOJIOTHH JIUYHOCTHO- OPUEHTHUPOBAHHOTO U CUCTEMHO- JIEATEIbHOCTHOTO 00YUEeHHUS.

2. Conep:xanue yueOHOro npeamera «MaremaTuka

APUOPMETHUKA 240y.



Harypaabusbie unciaa. Harypanbssiii psan. Jlecatuunas cuctema cuuciaeHus. ApudMeTnyecKue
NeicTBUsL ¢ HaTypalbHbIMH unciaMu. CBoiicTBa apupmeTnueckux aedcTBuil. CrTemeHb c
HaTypaJbHbIM I[IOKa3aTeneM. YHWCIOBbIE BBIPAKEHHUS, 3HAYEHUE YHUCIOBOIO BBIPAKEHUS.
[Topsimok NEUCTBUIA B YMCIIOBBIX
BBIPQXCHHSIX, HCIOIb30BaHUE CKOOOK. PelleHne TEKCTOBBIX 3a4ady apuMeTHYeCKUMU
cnocobamu. Jlenurenu u kpatHble. CBOMCTBA M NMpuU3HaKu aenumoctu. [IpocTeie U cocTaBHbIE
yucna. PaznoxkeHne HaTypajlbHOIO YUCIIa HA MPOCThIE MHOXKUTENU. [{eeHne ¢ 0CTaTKoM.
Jpodu. OObikHOBeHHBIE ApoOu. OcCHOBHOE CBOMCTBO apobu. CpaBHEHHE OOBIKHOBEHHBIX
npobeil. Apudmernyeckue eicTBUS ¢ OOBIKHOBEHHBIMH ApoOsmu. HaxokneHue vactu oT
Henoro W uenoro mo ero vactu. Jecarmunele apoOu. CpaBHEHHE NECATUYHBIX APOOEi.
Apudmernueckue IEHCTBUS C JECATUUYHBIMU JpoOsimu. [lpencraBnenue aecaTuyHON Apodu B
BUJI€ OOBIKHOBEHHON JpOOM M OOBIKHOBEHHON B BHUJE AeCATUYHOM. [IpolieHTHI; HaxOoXIeHue
MIPOLICHTOB OT BEJIMYMHBI U BEJIMYUHBI 110 €€ npoueHTaM. OTHOUIEHUE; BbIPAXKEHUE OTHOLICHUS B
npoueHrax. [Ipomopuus; OCHOBHOE CBOWMCTBO MpoONoOpHUU. PemieHue TEKCTOBBIX 3ajad
apupMETHUYECKHUMH CIIOCO0aMHU.
PanuonanbHble yncia. [{onoxuTenbHbple U OTPULIATENIBHBIEC YUCIIA, MOAYJIb ynciaa. MHOXeCTBO
HEJBIX YhCe]. MHOXKECTBO pallMOHATIBHBIX YHCEN; PAMOHAIBLHOE YMCIIO KaK OTHOIIeHHe m/n,
1€ m — IeJ0€ 4YHUCIOo, N — HaTypajJbHOe uucio. CpaBHEHHE palMOHAIbHBIX YHCEI.
Apudmernueckre IeHCTBUS C
panmoHanbHBIMU  unciaMu. CBoiicTBa apudmerndyeckux jgehcTBHA. CTeneHb ¢ IENbIM
MIOKa3aTeJIeM.
HeiictBuTenbHble uynciaa. Kpagparueiii kopeHb U3 uucia. Kopenb tpetbelt crenenu. [lonstue
00 HMppaLHOHAIBHOM YHCie. MppaluoHanbHOCTh 4icia V2 M HECOM3MEPHUMOCTb CTOPOHBI U
IUaroHanu Keanpara. JlecaTnyHple NpHOIMKEHHUS HPPANMOHAIBHBIX YHCENl. MHOXECTBO
NEHCTBUTENBHBIX 4YHCEIN; MpEACTaBICHUE JACUCTBUTEIbHBIX YHCET B BHIE OECKOHEYHBIX
NecATUYHBIX  1pobOeli. CpaBHeHHE JEHCTBHTENBHBIX 4Ymced. KoopawHaTHas —mpsimast.
N3o0paxeHne yucesn TOUKaMyd KOOPJAUHATHOMN MpsMoil. UncIoBbIe TPOMEXKYTKH.
HN3mepennsi, npudam:keHusi, oueHkH. Pa3meppl 00BEKTOB OKpyKarouero wmupa (oT
AJIEMEHTApHBIX 4YacTUI 10 BceneHHOH), UIMTENBHOCTh MPOLECCOB B OKPYKAIOIIEM MHUDE.
Breinenenne mHoxutenss — creneHn 10 — B 3amucu uucna. [lpuGnmkeHHOe 3HAYECHUE
BEJIMYMHBI, TOUHOCTh NpUOIMKeHus. OKpyriieHue HaTypalbHBIX YHCEN U JAECATHYHBIX JPOOEei.
IIpuknaka v OLEHKa pe3yIbTaTOB BEIYMCICHUMN.

AJIT'EBPA 2004.
Auredpanyeckne BbIpakeHMsl. BykBeHHbIE BBIpaKEHMSI (BBIPAXKEHHS C IEPEMEHHBIMH).
YucnoBoe 3HaueHHe OYKBEHHOrO BbIpakeHHs. JlomycTUMble 3HAuU€HHs TE€PEMEHHBIX.
[ToncranoBKa BbIpa)keHUH BMeCTO nepeMeHHbIX. [IpeoOpa3oBaHne OyKBEHHBIX BbIpaXKEHHH Ha
OCHOBE CBOMCTB apH(pMETHUECKHUX NeHCTBHI. PaBeHCTBO OyKBEHHBIX BBIpaKEHUU. TOXKIECTBO.
CremneHb ¢ HaTypalbHBIM IOKa3aTelleM M ee cBoiicTBa. OgHOWIEHb U MHOrouieHbl. CTeneHb
MHorouneHa. CiiokeHue, BBIUMTAHHE, YMHOKEHHE MHOIOWICHOB. (DOpMyIIbl COKpAIlEHHOTO
YMHOXXEHMS: KBaJpaT CyMMbBl M KBagpar pasHocTH. Popmyna pa3HOCTH KBaJapaToB.
[TpeoOpa3oBaHue 1ENOro BhIpAXKEHUS B MHOTOWJIeH. Pa3nokeHne MHOTOWIEHOB Ha MHOKHTEIH.
MHorouwiensl ¢ oqHOM nepemeHHor. Kopenb MHOrowieHa. KBagpaTHbIN TpeXusieH; pa3IoKEHHUE
KBaJPaTHOIO TpeX4JeHa Ha MHOXHUTeIH. AnreOpamueckas ApoOb. OCHOBHOE CBOICTBO
anredbpandeckoil npobu. CrokeHue, BBIYUTAHHE, YMHOXKEHHE, JeJeHHe alreOpandyeckux
npobeit. CTeneHb C LeENbIM IMOKa3aTelleM U €€ CBOMCTBA. PalMoHanbHbIE BBIpAKEHHS U UX
npeobpaszoBanusd. JlokazaTenbcTBo ToXAecTB. KBaapaTHbie kopHHu. CBoMcTBa apU(pMETHUECKUX
KBaJpaTHBIX KOpPHEH M HUX TMpPHUMEHEHHE K TMpeoOpa30BaHMIO YHCIOBBIX BBIPAKEHUH U
BBIYHCIICHUSIM.
YpaBHeHusi. YpaBHeHue c onHOM mnepemMeHHOW. KopeHb ypaBHeHus. CBoOICTBa YHMCIIOBBIX
paBeHCTB. PaBHOCMIBHOCTH ypaBHeHHU. JluHeliHOe ypaBHeHune. KBangpaTHoe ypaBHEHHE:
dopmyna KopHel KBaJpaTHOTO ypaBHeHuUs. Teopema Buera. Pernenue ypaBHeHMI, CBOAALINXCS
K JIMHEWHBIM W KBaJpaTHbIM. [IpuMepsl pelieHnst ypaBHEHHHW TPEThEHd M YETBEPTOM CTEIEHHU.



Pemenue npoOHO-paniioOHANBHBIX yYpAaBHEHHH. YpPaBHEHHE C IBYMs NEepeMeHHBIMU. JIMHEHOe
YPaBHEHHUE C ABYMs IIEPEMEHHBIMH, IPUMEPHI PELICHUS YpaBHEHU B 1esbIX yuciax. Cucrema
YpPaBHEHUH C JABYMsl IEPEMEHHbIMU. PaBHOCMIBHOCTH cucTeM. CHCTEMBl JBYX JMHEHHBIX
YPaBHEHHUH € IByMsI IEPEMEHHBIMU; PELIECHHE MOJCTAHOBKOM U cioxeHueM. [Ipumepsl pemenus
CHUCTEM HEJIMHEMHBIX YpPaBHEHHU C JByMs II€peMEHHbIMHU. PellleHHe TEeKCTOBBIX 3ajad
anreOpandeckuM  crnocoOoM. JlekapToBel  KOOpAMHATBI Ha IUIOCKOCTH. [ 'paduueckas
MHTEPIIPETAlUS YPaBHEHUS C ABYMS MEepeMEHHbIMU. ['pauK JTMHEWHOTO YpaBHEHHs C JABYMs
NEPEMEHHBIMH; YTTIOBOM KOA(PHUIMEHT MPSIMOii; yCIOBUE MapauieIbHOCTU MpsMbIX. [ paduku
MNPOCTEHIINX HENWHEHHBIX ypaBHEHHIl: mapaboia, rumepOoiia, OKpYKHOCTb. ['paduueckas
MHTEPIIPETALNS CUCTEM YPaBHEHUH C IBYMsI IEPEMEHHBIMU.
HepaBencrBa. UucnoBbie HepaBeHCTBA U MX CBOWCTBAa. HepaBeHCTBO ¢ OJHOW NEPEMEHHOI.
PaBHOCWIBHOCTE HepaBeHCTB. JIMHEHHBIE HEpaBEHCTBA C OJHOW IlepeMeHHOM. KBanapaTHble
HepaBeHCTBA. CUCTEMBI HEPABEHCTB C OJJHOM NEPEMEHHOM.
OYHKINUH 654.
OcHOBHbIC NOHATHA. 3aBUCUMOCTH MeXIy BenuuuHamu. [IpencraBieHue 3aBuUCHMOCTEN
dopmynamu. Ilonarue ¢yHkmuu. OOnacTh OmMpeACICHUS W MHOXECTBO 3HAYCHHWH (DYHKIHU.
CnocoOwl 3amanus ¢yHkiuu. ['papuk Gynkuuu. CBoiicTBa (QyHKIHI, X OTOOpakKeHHE Ha
rpaduke. [Ipumeps! rpag kOB 3aBHCUMOCTEH, OTPAXKAIOUINX PEaTbHBIE TPOIIECCHI.
YucnoBble QpyHkuuu. OyHKIUN, OMHUCHIBAIOIIUE MPSAMYIO U OOpAaTHYIO MPONOPIMOHATILHBIC
3aBHCUMOCTH, WX rpaduku u cBoiictBa. JluneitHas ¢yHkuusa, ee rpaduk U CBOWCTBA.
KBanparnunas ¢ynkius, ee rpaduk u cBoiictBa. CTemeHHble (YHKIMH C HaTypalbHBIMH
nokasatensamu 2 1 3, ux rpabuku u ceoiictsa. I'paduxu byrkimit y = Vx, , y =3VX, y = [x|.
YucaoBble MmocaeA0BaTeIbHOCTH. [loHATHME YMCIOBOM MOCIIENOBATEIBHOCTH. 3a/JlaHHE
MIOCJIEIOBATEIBHOCTA PEKYPPEHTHOH (opmysoi u (Gopmyroii n-ro uieHa. Apudmerndeckas u
reoMerpuueckas mporpeccud. PopMynbl n-ro uieHa apupMETHYECKOW U TeOMETPUYECKOU
MpPOTpeccuii, CyMMBbI TEpPBBIX N WIEHOB. M300paxeHue WICHOB apuU(PMETHUYECKON U
FeOMETPUYECKON  MPOrpeccCMid  TOYKaMM  KOOPAMHATHOM  IUIOCKOCTH.  JIMHEHHBIH U
AKCIOHEHIUATBHBINA pocT. CI0KHbBIE TPOLEHTHI.
BEPOATHOCTDB U CTATUCTHUKA 50u.
OnucaresbHasi craTucTuka. IIpencraBienne naHHBIX B BHUAE TaOJMI, AMArpaMm, IpaduKoB.
CnyyvaiiHas u3MeH4YMBOCTh. CTaTUCTUYECKHE XapaKTepPUCTHUKH HaOopa MJaHHBIX: CpelHee
apudmeTrnyeckoe, MeauaHa, HauboJbllee U HaMMEHblee 3HaueHus, pa3max. [Ipeacrasnenue o
BBIOOPOYHOM HCCIIEIOBAaHUH.
Cayuaiinble coObITHS M BepOATHOCTD. [oHATHE O CIy4ailHOM OIBITE M CIy4YailHOM COOBITHU.
Yactora ciydaifHoro coObiTua. CTaTUCTMYECKMH TOAXOJ K TOHATHIO BEPOSTHOCTH.
BeposiTHOCTH  TIPOTHBOMONOXHBIX COOBITUH. J[OCTOBEpHBIE U HEBO3MOXKHBIE COOBITHS.
PaBHOBO3MOKHOCTB cOOBITHIH. Knaccuueckoe onpeneneHne BEpOSITHOCTH.
KomOunaTopuka. Pemenne KoMOMHATOPHBIX 3amad mepebopoM BapuaHToB. KoMOuHaTOpHOE
npaBuiIo yMHOXeHHUd. [lepecranoBku 1 hakTopual.
IF'EOMETPUA 2554.
Harasnnass reomerpusi. Harmsiinele mnpenctaBieHuss o (urypax Ha IJIOCKOCTH: IpsiMasd,
OTpE30K, Jyd, Yroj, JOMAaHas, MHOTOYTOJIbHUK, OKPYXHOCTb, Kpyr. YeThIpeXyroybHUK,
MPSIMOYTOJIBHUK, KBaApaT. TpeyroibHUK, BUIbI TPEYTOJbHUKOB. [IpaBuiIbHbIE MHOTOYTOJIBHUKH.
N3o0paxenne reomerpuueckux ¢uryp. BzanMmHoe pacmnonoxeHue ABYX MpPSIMbBIX, ABYX
OKPYXHOCTEH, MPSAMON U OKpYKHOCTH. /lIMHa oTpe3ka, jomaHoW. IlepuMeTp MHOTrOyrojapHUKa.
Enunnnel n3mepenus ninuHbL. M3MepeHue JIIMHBI OTpe3Ka, MOCTPOCHHE OTpPE3Ka 3aJaHHOU
JuiHbl. Bunel yrnos. I'panycHas mepa yria. M3MepeHne M NOCTpOEHHE YIVIOB C MOMOUIBIO
TpaHcnioptupa. lloHdaTue momanu QUrypsl; eAUMHUIBI H3MepeHus Iuiomanu. Ilnomane
OpSAMOYTOJIbHUKA W IUIOMAAb KBajparta. [IpubOmirkeHHoe u3MepeHHe IJiomaneil ¢guryp Ha
kjeTyaroil Oymare. PaBHoBenukue ¢urypsl. HarnsgHele npeactaBieHuss 0 IPOCTPaHCTBEHHBIX
¢urypax: ky0, mNapajuienenunen, Npu3Ma, NOUpampaa, Imap, cdepa, KOHYC, LHIHHID.
N3o6paxenue mpocTtpaHcTBeHHbIX ¢uryp. Ilpumeps ceuenuil. Muororpannuku. IIpaBusibHbie



MHOrorpaHHuku. IIpumeprel pa3BEepTOK MHOTOTPAHHMKOB, IWJIMHApPA M KoHyca. lloHsatme
o0bema; eauHUIBl o0beMa. OO0beM NPSMOYTOJBHOTO Mapajuienenunena, kyba. [lonsrue o
paBeHcTBe (Quryp. lleHTpanbHas, oceBas U 3epkajgbHasg cummeTrpuu. M3oOpakeHue
CUMMETPUYHBIX (pUryp.

I'eomerpuueckue purypsl. [Ipsmbie n yrael. Touka, npsiMasi, II0CKOCTb. OTPE30K, JTyd. YTOI.
Bunsl yrnos. BepTukanbHble M CMEXHBIE yIUbl. buccexrpuca yrna. IlapamienbHbie u
nepecekaromuecs npsmsle. llepnenaukynsapasie npsMble. TeopeMbl O NapauIEIbHOCTH U
NEPIEeHIUKYIApHOCTH HpsiMbIX. [lepneHaukynsp © HakiaoHHas K npsMol. CepenuHHBIN
HNEepHEeHUKYIAp K OoTpe3Ky. ['eomerpuueckoe Mecto Todek. CBOMCTBa OMCCEKTpPHUCHI yria U
CEpPEIMHHOr0 MEPHEHAUKYIsIpa K OTpe3Ky. TpeyronbHMK. BricoTa, Menuana, OuccekTpuca,
CpEeIHsIsl IMHUSI TPeyroyibHuKa. PaBHOOEIpeHHbIE U PABHOCTOPOHHUE TPEYTOJIbHUKH; CBOMCTBA U
OPU3HAKM  PaBHOOEOPEHHOTO  TpeyroibHUKAa. [Ipu3HaKM  paBeHCTBA  TPEYroOJbHHUKOB.
HepasenctBo TtpeyrosnbHuKa. COOTHOIIEHHS MEXAY CTOPOHAMU M yriaMH TPEYroJbHUKA.
Cymma yrioB TpeyroipHuKa. BHemnue yriasl TpeyroinbHuka. Teopema ®aneca. Ilomobue
TpeyroapHuKoB. Ilpu3Haku momgobust tpeyroiabHukoB. Teopema [lugaropa. Cunyc, kocunyc,
TAQHI'€HC, KOTaHT€HC OCTPOro yria MNpsSMOYroJIbHOTO TpeyroibHHKa U yrioB ot 0 mo 180°;
IpUBEIECHNE K OCTpoMy yrily. PemeHue mnpsAMOYrojapHbIX TpEyrojJbHUKOB. (OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIAECTBO. DOpMYIbl, CBS3BIBAIOIIME CHHYC, KOCHHYC, TaHICHC,
KOTaHI'€HC OJHOIO U TOro ke yria. PeleHue TpeyroJbHUKOB: TEOpeEMa KOCMHYCOB U T€OpEeMa
CHUHYCOB. 3amMeuaTesibHble TOYKM TpeyrosibHuka. YerblpexyrosnbHuk. I[lapamnenorpamm, ero
CBOMcTBa M mpu3Haku. [IpsMoyronbHuK, KBajpaT, poMO, UX CBOIcTBa M npu3Haku. Tpaneuus,
CpelHsis JMHUS Tpaneuud. MHOroyrojibHUK. Bbimykiible MHoOroyroipHuku. Cymma yriioB
BBIIYKJIOTO MHOroyrosnbHuka. IIpaBuinbHble MHOroyronpHuku. OKpyKHOCT U Kpyr. /[lyra,
xopaa. Cekrop, cermeHT. LleHTpanbHbIA Yrosi, BIMCAHHBIA Yroj; BEJIWYMHA BIIMCAHHOTO yIJa.
B3anmHoOe pacnonoxeHue npsAMoi U OKPYKHOCTH, ABYX OKpyxHocTel. KacaTenbHas u cexymas
K OKpPY)KHOCTH, MX CBOWCTBa. BmucaHHblE M ONUCaHHBIE MHOIOYTOJIBHUKH. OKpYXHOCTb,
BIINCAHHAs B TPEYrOJbHUK, U OKPY)KHOCTb, OINMCAHHAs OKOJO TPEYrojbHUKA. BrucaHHblE n
ONMCAHHbIE OKPYKHOCTHU TPABUIBHOIO MHOIOYrojibHUKA. ['eoMeTpuueckue mpeodOpa3oBaHUs.
[Tonstue o paBeHctBe ¢uryp. IloHATHe O IBMKEHHHU: OCeBas M LIEHTpalbHas CUMMETPHH,
napajulesIbHbIN nepeHoc, noBopot. [Tonstue o nonodbun guryp u romoteTnu. Pemenue 3agad Ha
BBIUHUCIIEHHE, 10KA3aTEIbCTBO U MOCTPOCHUE C CIIOIb30BAHUEM CBOMCTB M3Y4YE€HHBIX (QUTYD.
HN3mepenue reomerpuvyeckux BeaM4uH. /[nnHa orpeska. PaccTosiHue OT TOYKM 10 IIPSMOM.
PaccrosHue Mexny mnapamuieabHbIMH OpsiMbIMU.  llepuMerp MHoroyrosbHuka. [{nuHa
OKPY’KHOCTH, YUCJIO IIW; JUIMHA TYT'M OKPYKHOCTH. ['pagycHas mepa yriia, COOTBETCTBHE MEXIY
BEJIMYMHON LEHTPAJIBHOIO yIVIa M JUIMHOM IYrM OKpYKXHOCTH. IloHsATme muiomanu MiocKux
¢uryp. PaBHOCOCTaBneHHbIe U paBHOBenukHe ¢urypsl. [lnomanp npsmoyronbHuka. [lnomanu
napajuleJIorpaMMa, TpEyrojabHUKa U Tpaneuuu. [lnomans MHOroyrosnsHuka. Ilnomans kpyra u
wionaap cekropa. COOTHOLIEHHE MEXIY IJIOMAAsIMU NoJ00HbIX ¢uryp. Pemenue 3agau Ha
BBIYUCIICHHE U JI0KA3aTENILCTBO C MCIIOJIb30BAaHUEM U3YyUEHHBIX (hOpMYIIL.

Koopaunartel. YpaBHenue npsmoin. KoopaunaTtel cepeauHbl oTpe3ka. DopMyiia paccTOsIHUS
MEXy IBYMSI TOUKaMU IUIOCKOCTH. Y PaBHEHUE OKPYKHOCTH.

BexkTopbl. [lnuna (Moamynb) BekTopa. PaBeHcTBo BekTOpoB. KosuinHeapHble BEKTODBI.
Koopaunatsl BekTopa. YMHOXKEHUE BEKTOpA Ha YHCJIO, CyMMa BEKTOPOB, Pa3jOXKEHUE BEKTOpa
10 IByM HEKOJJIMHEAPHBIM BeKTOpaM. CKaJsIpHOE MPOU3BEACHUE BEKTOPOB.

JIOTUKA U MHOXECTBA 104.
TeopeTuKO-MHOKeCTBEHHbIE IOHATUS. MHOXECTBO, JIEMEHT MHOKECTBA. 3aJaHUE MHOXKECTB
€peUMCICHUEM DJEMEHTOB, XapaKTepUCTUYECKHMM CBOWUCTBOM. CTaHaapTHble OOO3HAYCHMS
YUCIIOBBIX MHOKECTB. [lycToe MHOXeCTBO U ero ob6o3HaueHue. [lommuoxkecTBO. OOBETUHEHHNE 1
IepeceyeHrue MHOXKECTB. JumocTpanuss OTHOIIEHWM MEXAY MHOXKECTBAMU C IIOMOIIBIO
nuarpamm Jitiepa — BenHa.

DJieMeHTHI JIOTHKH. OrpenencHue. AKCHOMBI U TeopeMsl. Jloka3aTenbeTBo. Jloka3aTeabcTBO OT
npotuBHoro. Teopema, oOparHas pganHoil. Ilpumep u xonTpmpumep. [lonstHe o



PaBHOCUJIBHOCTH, CJIEJIOBAHUU, YIIOTPEOICHHUE JIOTUYECKUX CBA30K eCiiu ..., MO 8 MOM U MOJbKO
6 MoM cyyae, TOTUUECKHUE CBA3KU U, UTU.

MATEMATHUKA B UICTOPUYECKOM PA3BUTUMN.
(Coneprxanue paszena BBOAUTCS IO MEPE U3YUEHMsI IPYTHX BOIPOCOB. )
Hctopust dopMupoBaHUs MOHSATHS 4YHUCIA: HATypalbHbIE YHWCIa, APOOH, HEJOCTAaTOYHOCTH
palMOHAIbHBIX YMCEN U TEOMETPUUYECKUX U3MEPEHMM, UppaloHanbHble yuciaa. CTapuHHbIE
cucteMbl 3anucu uncenl. J[poou B BaBunone, Erunte, Pume. OTKpbITHE NECATHUYHBIX TPOOEH.
Crapunnble cuctembl Mep. JlecsaTuuHble Ipodu U MeTpuyeckas cucrema mep. llosBienue
OTpHULATENbHBIX yuced U HyJd. J1. Marauukuit. JI. Diinep.
3apoxaeHue anredpsl B Heapax apupmeTuku. An-Xopesmu. Poxxenne OyKBEeHHOW CHMBOJUKHU.
I1. ®epma, ®. Bumer, P. Jlekapr. Hcropus Bompoca o0 HaxoxaeHHH (QopMysl KopHEH
anreOpanyecKnX ypaBHEHHMH, HEPa3pelIMMOCTh B paJMKalaX YpaBHEHHMH CTENEHH, OoJblIeh
yeteipex. H. Tapranbs, . Kapgano, H. X. A6ens, D. 'anya.
N300peTreHne Merosa KOOPAMHAT, MO3BOJISIOLIETO NEPEBOJUTh N€OMETPUUECKUE OOBEKTHI Ha
s3Ik anreOpsl. P. Jlekapt u I1. @epma. [Ipumepbl pa3auvHbIX CUCTEM KOOPAUMHAT Ha MJIOCKOCTH.
3amaua Jleonapmo Iluzanckoro (®Pubonawun) o Kponukax, umcia PuOoHayuu. 3amada o
[IaXMaTHOM JTOCKe.
Hcroku Teopun BEpOSATHOCTEM: CTpaxoBoe 1eno, azapTHsle Urpsl. [I. depma u b. [lackans. 1.
bepuymnu. A. H. Koimoropos.
Ot 3emuiemepusi k reometpun. [ludarop m ero mxona. Panec. Apxumen. [loctpoenue c
MOMOIIBIO UPKYIS U TUHEHKH. [locTpoeHue mpaBHIIbHBIX MHOTOYTOJIBHUKOB. TpuceKius yria.
KBanparypa kpyra. YaBoenue xyba. Mcropus uucna s1. 3omoroe ceuenue. «Hauana» EBkmuaa.
JI. Diinep. H. W. Jlo6aueBckmii. Hcropus mnstoro mnoctynara. Codu3Mbl, MapagoKchl.
Peseps Bpemenn — 55 4

3. TemaTn4yeckoe NJIAHMPOBAHHE C YKAa3aHUEM KOJMYeCTBa 4acoB,
OTBOJAUMBIX HA OCBOCHHME KAXKIO0H TeMbI

5-6 kiaace
Tema pasgena KosmmuectBo Conep:xanue pa3neia
4acoB
HarypajbHble uncia 50 4 Harypanenbiii  psa. /[ecarnunas cucrema
cuucieHus. Apudmernyeckue IeHCTBUSA C
HaTypaJbHBIMU YHUCIIAMH. CaoiicTBa

apu(pMeTHYECKUX ACHCTBUI.

[TonsiTHEe O CTETEHH C HATYPATbHBIM
MOKa3aTeJeM.

KBanpar u ky0 uucna.

UucnoBble BBIPAKEHUSI, 3HAUEHHE YHUCTIOBOTO
BbIpakeHMs. [Iops 10K NENCTBUN B UNCIOBBIX
BBIPQXEHUSX, UCTIOIB30BAHUE CKOOOK.
Pemienue TeKCTOBBIX 337124
apuMeTnyecKuMu crocodamu.

Henurenu u xparapie. Hanbompmuii oOmumii
JIenuTeNb; HauMeHbIlee o011ee KpaTHoe.
CaoiictBa nenmumocTtH. [IpuzHaku nenumocT
Ha 2, 3, 5,9, 10. IIpocTsie 1 cocTaBHbIE
yucna. PaznoxxeHne HaTypalbHOrO Yucia Ha
IIPOCTBIE MHOKUTENHU. JlesIleHne ¢ OCTaTKOM

Jpobu 120 4 OObIKHOBEHHBIE Ap0oOU. OCHOBHOE CBOWCTBO
npobu. CpaBHeHHE OOBIKHOBEHHBIX APOOCH.




Apudmernueckue NeNCcTBUS C
OOBIKHOBEHHBIMH  Jpo0siMu.  HaxoxneHue
YaCTH OT LIEJOT0 H LEJIOTO M0 €r0 YacTH.
Hecsatuunbie npodu. CpaBHEHUE JECATHUHBIX
npobeit.  Apudmernueckue IeHCTBUS ¢
necaTHUHbIME  Apobsimu.  IlpencraBienue
JNECATUYHON IpoOM B BUAC OOBIKHOBEHHOMU
JpoOH 1 OOBIKHOBEHHOMW B BUJIE IECATUUHOM.
Otnowenue. [Iponopuus; ocHOBHOE
CBOICTBO MPOIOPLIUH.

[TporeHThI; HaX0XKICHHE IPOIICHTOB OT
BEJIMYMHBI U BETMYHMHBI 110 €€ MPOLICHTaM;
BBIPQ)KEHUE OTHOIICHUS B MPOLIEHTAX.
Pemenue TEKCTOBBIX 3aza4
apu(METHYECKUMH CI0cO0aMu

PanunonajJbHBIE YHCIA

40 g

[TonoxxutenbHbIE U OTPHULIATEIHHBIC

qucia, MOAYJb yncia. M3o0paxeHue yncen
TOYKaMH KOOPJIUHATHOU MIPSIMON;
reOMETPUYECKast UHTEPIIPETAIs MOIYJIs
qrcna.
MHO)k€eCTBO LeNbIX 4Kcen. MHOXKECTBO
panMoOHaNIbHBIX YUCEIL. CpaBHeHue
palMoOHAIBHBIX  YUCeNI.  ApudMeTHuecKue
NEHCTBUS C  pAlMOHANBHBIMU  YHUCIIAMHU.
CpoiicTBa apu(PMETHIECKUX TEUCTBUI

HN3mepenus, npudanKeHus,
OLlEHKH. 3aBUCUMOCTH
MeKIYy BeJIHYMHAMH

20

[Ipumepsl 3aBUCUMOCTEN MEXKIY
BEIIMYUHAMU CKOPOCMb, 6PEMs, PACCMOAHUE;
npoU3800UMeENbHOCMYb, 8pemMs, paboma,
YeHa, Koau4ecmeo, Cmoumocms U JIp.
IIpencraBieHne 3aBUCUMOCTEN B BUAE
¢dbopMmyi. Beruucienus no gpopmyinam.
Pemenne TekcTOBBIX 3a7a4
apudmernyeckumMu cnocodaMu

DJIEeMEeHTBI aJre0psl

25

Hcnonb3oBanue OykB i 00O3HAa4YeHUs
quCedl, IS 3aIIUCH CBOWCTB apU(PMETHUUECKUX
JIEUCTBHIA.

bykBeHHblE BBIpaXKEHUS  (BBIPAXEHHUS C
NEPEMEHHBIMH). Yucnosoe 3HA4YECHUE
OYKBEHHOT'O BBIPAXKEHHUS.

VYpaBHeHue, KOPEHb YPaBHEHUS.
Haxoxx/ieHne HEeW3BECTHBIX KOMIIOHEHTOB
apu(pMETHYECKUX ACHCTBUI.

JlexapToBBI KOOPAMHATEI HA IJIOCKOCTH.
ITocTpoeHue TOUKH 110 €€ KOOpAUHATaM,
omnpeeaeHue KOOpANHAT TOYKH Ha
IIJIOCKOCTH

OnucareabHas CTATHCTHKA.
BeposiTHOCTD.
KomOunaropuka.
MHo:xecTBa

20

[IpencraBienue JaHHBIX B BUAE TaOIUII,
Jyarpamm.

[TonsTre o ciy4ailHOM OMbBITE M COOBITHH.
JlocToBepHOE M HEBO3MOXHOE COOBITHSL.
CpaBHEHHE IIAHCOB.

Perenne KOMOMHATOPHBIX 3a/1a4 1epedopoM




BAPUAHTOB

Harasinnas reomerpust

45y

Harnsnuele npeacraBieHus o ¢urypax Ha
IUIOCKOCTH: TMpsiMasi, OTPE30K, Jyd, Yroi,
JIOMaHasl, ~MHOTOYTOJIbHUK,  IPaBUJIbHBIN
MHOT'OYI'OJIbHUK, OKpPY’KHOCTB, KpYT.
YeTpIpexyrojabHUK, IPSMOYTOJIbHUK,
KBaJpar. TpeyroJybHUK, BU/IbI
TPEYTOJIbHUKOB.

N300paxkeHne  reomMeTpuueckux  Quryp.
B3auMHoe pacrnonoxkeHue JABYX IpPSIMBIX,
JIBYX OKPYKHOCTEH, IPSIMON U OKPYKHOCTH.
Jnuua  orpe3ka, Jsomanou. Ilepumerp
MHOIOYrojbHUKA.  EIuMHUIBI  M3MepeHus
JulnHbel.  M3mepeHue  yIMHBL  OTpe3Ka,
MIOCTPOECHUE OTpe3Ka 3aaHHOM JIJIMHBI.

VYron. Bugel yrimos. I'pagycHas Mmepa yria.
W3mepeHune 1 NoCTpOEHUE YIJIOB C IOMOILBIO
TpaHCHOPTHPA.

[TonsiTe momaau  QUIypsl;  €QUHUIIBI
U3MEpeHus TUTOILA/H. [Tnomans
IpSIMOYTOJIbHMKAa M IUIOLAAb  KBajpara.
PaBHoBenmkue Gurypsl.

Harmnsnnsie [IpEACTaBIICHUS 0
MIPOCTPAHCTBEHHBIX durypax: KyO,
napajuleJienunes, npusMa, nupaMmuja, uiap,
chepa, kKoHyc, umnuHap. HM3o0pakeHue
IIPOCTPAHCTBEHHBIX buryp. [Tpumepsr
ceueHU. MHOrorpaHHUKH, TpPaBUIbHBIE
MHoOrorpaHHuku.  Ilpumepsl  pa3BepTOk
MHOT'OI'PaHHHMKOB, IIUJIMHJIPA U KOHYCA.
[lonstre o0bema; enuHUIBl 00beMa. OOBEM
NPSMOYTOJIBHOTO Mapajulesienumneaa 1 00beM
KyOa.

[Tonstue o paBeHctse Quryp. LlenTpanbHas,
oceBas " 3epKaJibHas CUMMETPHUH.
N300paxeHne CHMMETPUYHBIX (QUTYD

PesepB Bpemenn

30 u

MaremaTnka
7-9 Kiaaccenl

(5254)
Pa3znen «Aaredpa»

1. JdeiicTrBUTE/bHBIE
ymucaa

15y

PacnmpeHI/Ie MHO>KECTBaA HaTypaIII)HI)IX
YpceJl J0 MHOMKECTBa IIeJIbIX, MHO’KECTBa
IEJIBIX YUCENI O MHOXKECTBA PaIliOHAIBHBIX.
ParnroHaanpHOE YMCIIO KaK OTHOILIEHUE — m/n,
rJie m — TEeJI0€ YHCII0, & 1 — HaTypaJbHOE
YHCJIO0.

CTeleHs ¢ IEIBIM ITOKa3aTelIEM.

KBagpartssiii kopeHs u3 uncna. Kopenb




TPEThEN CTEIEHU.

[TonssiTue 00 wWppanMoOHAIBLHOM  YHCIE.
HppanroHanbHOCT yucia u
HECOU3MEPUMOCTh CTOPOHBI W JWAroHaIu
KBaJ[para. JlecaTuuHbIe PUOTKCHUS
HMppalyoHaJIbHbIX YUCEN.

MHOX€ECTBO JEUCTBUTEIIHLHBIX qucel;
MPEJCTAaBICHUE JICUCTBUTEIBbHBIX 4YHCEI B
BUJe OECKOHEYHBIX JECATHYHBIX APOOCH.
CpaBHEHHE NENUCTBUTEIBHBIX YHUCEIL.
B3anMHO 0JIHO3HAYHOE COOTBETCTBHE MEXKIY
JIEUCTBUTCIIPHBIMA YHCIAaMH W TOYKaAMHU
KOOPJAMHATHOU IPSAMOM. Yucnossie
MIPOMEXYTKH: HHTEPBAJI, OTPE30K, JIYd

2. N3mepennus,
NPUOJTHKEHNS,
OlIeHKH

10

[IpubnmxeHHOe 3HAYEHUE BEJIMYWHBI,
TOYHOCTb NMPpUONKeHHs. Pa3zMepsl 00bEKTOB
OKPY’KaoIIero Mupa (0T 3JIEMEHTAPHBIX
yacTuIl 10 Becenennoit), IIuTenbHOCTh
MPOLECCOB B OKPYKAIOIIEM MHUPE.
Brinenenne MO HTEIS — cTenieHu 10 B
3aIlMCH YHCa.

[Ipukuaka H OlleHKa pE3yNbTATOB
BBIYHCIICHUH

3. BBenenue B airedpy

bykBeHHBIE BbIpaXKeHUS (BBIpAXKEHUS C
nepeMeHHbIMH). YncnoBoe 3HaueHne
OyKBEHHOI'0 BeIpaykeHHs. JlonycTMble
3Ha4YeHMs nepeMeHHbIX. [loacTaHoBka
BBIPAXEHHUI BMECTO IIEPEMEHHBIX.
[IpeoOpa3oBanre OYKBEHHBIX BBIpA)KEHUN Ha
OCHOBE CBOMCTB apu(pMETUUYECKHUX 1EHCTBUH.
PaBeHncTBO OYKBEHHBIX BBIPAKCHU.
ToxaecTBo

4. MHOro4JeHbl

45

CreneHb ¢ HaTypaJbHBIM IIOKA3aTEJIEM U €€
cBoiicTBa. OJHOUJIEHBI 1 MHOTOUJICHBI.
Crenens mHorowieHa. CloskeHue,
BbIYUTAHNE, YMHOKEHUE MHOTOUJICHOB.
DopMyJIbl COKPALLIEHHOTO YMHOKEHHUS:
KBaJpaT CyMMBI M KBaJIpaT Pa3HOCTH.
dopmyJiia pa3HOCTH KBaJpaTOB.
[TpeoOpa3oBaHue 11€710T0 BEIPAKEHUS B
MHorouseH. Pa3noxenne MHOrouieHa Ha
MHOXHTEJIH: BEIHECEHUE OOIIIET0 MHOKHUTES
3a CKOOKH, TpYIIUPOBKA, IPUMEHEHHE
(bopMyIT COKPAILIEHHOTO YMHOXKEHUSI.

MHoOrouseHs! ¢ OTHON NTEPEMEHHOM.
Kopenr MHOrousena. KBajparHslii TpexusieH,
pa3ioKeHue KBaJpaTHOro TPEXWiIeHa Ha
MHOXHTEIH

5. Ajaredpanueckue
apoou

22

Anrebpanueckas 1poob. OCHOBHOE
CBOMCTBO anredpandecKkoit 1poou.
Coxkpamenue apobeit. Cioxenue,




BBIUHMTAaHUE, YMHOKEHUE, JICTICHNE
anredpandecKux Apooei.

CTeleHb ¢ eIbIM ITOKa3aTelIeM U e¢
CBOMCTBA.

ParnonansHbIe BBIPKCHUS 5 X
npeoOpa3zoBanusl. J[oka3aTenbCTBO TOXKIECTB

6. KBagpatHble kopHu

12

IlonsATHA KBajgpaTHOrO KOpHS,
apu(METUYECKOr0 KBaJpaTHOI'O KOPHSI.
VpasHenue Bua x°=a. CBoiicTBa
apu(METUYECKHX KBaJpaTHbIX KOpHEil:
KOPEHb U3 POU3BEACHMUS, YACTHOTO,
CTEICHM; TOXKIECTBA, = a, T'ZIe a

= IlpumeHeHHEe CBOKCTB
apu(METUYECKUX KBAJPAaTHBIX KOPHEH JUIs
IpeoOpa30BaHus YUCIOBBIX BBIPAXKEHUN U
BBIYHCIICHU

7. YpaBHeHHA C OHOM
nepeMeHHOoi

38

VYpaBHeHue ¢ ogHOM nnepeMeHHoM. Kopenn
ypaBHeHHUs. CBONCTBA YHCIIOBBIX PABEHCTB.
PaBHOCHUIIBHOCTD YpaBHEHUU.
JIuneitHoe ypaBHeHue. PemieHne ypaBHEHUH,
CBOJISILLIUXCS K JINHEHHBIM.
KBanpatHoe YPaBHEHHE. Henonneie
KBaJpaTHble ypaBHeHUsA. DopMmyiia KOpHEHR
KBaJ[paTHOrO ypaBHeHusa. Teopema Buera.
Pemienne  ypaBHEHHWi, CBOASUIMXCA K
KBaJIpaTHbIM. bUKBapaTHOE ypaBHEHHUE.
IIpuMmepsl penieHus ypaBHEHUH TPETbEH M
YETBEPTOM  CTENEHHM  Pa3lOKEHUEM  Ha
MHOXHUTEIH.
Pemenue 1poOHO-paniMoHaIbHBIX
YpaBHEHUM.

Pemenne TekcTOBBIX 3a7a4
aJire0panveckium crnocoOom

8. Cucrembl ypaBHeHMIt

30

VYpaBHeHHe ¢  JByMA  IE€PEMEHHBIMH.
JIuneitnoe ypaBHEHUE c JIBYMSI
MEPEMEHHBIMHU. [Tpumepsr penieHus
YpaBHEHUH B LIETBIX YHCIIAX.

Cucrema ypaBHEHHH ¢ IByMsl IEPEMEHHBIMH.

PaBHOCHIIBHOCTB CUCTEM YpaBHEHUH.
Cucrema JAByX JMHEWHBIX YPAaBHEHHH C
JIBYMs IIEPEMEHHBIMU; penieHue

MIOACTAHOBKOM M  ClIOKeHueM. Pemienue
CHUCTEM JBYX YPaBHEHHU, OJHO M3 KOTOPBIX
JUHEHHOEe, a Jpyroe BTOPOM CTEIEHHU.
IIpuMepsl pemieHuss CHCTEM HEJIWHEWHBIX
YPaBHEHUM.

Pemennie TeKCTOBBIX 3a/lad alnredpandeckum
CIOCOOOM.

JlexapToBbl KOOpAMHATBI Ha IUIOCKOCTH.
I'paduueckass mHTepHpeTanus ypaBHEHUS C
JIBYMsI IIEPEMEHHBIMU.

I'paduk JHMHEHHOro ypaBHEHUS C JABYMS




NEPEMEHHBIMH,  YIJIOBOM KO3 (UIMEHT
HPSMOH; YCIIOBHE MapajIeIbHOCTH MPSMBIX.

I'paduku MPOCTEUIINX HEJIMHEMHBIX
ypaBHEHUMH (mapabona, runepbona,
OKPYXHOCTB).

['padmyeckas MHTEpIIpEeTALIUs CUCTEMBI
YpaBHEHUH C ABYMs IEPEMEHHBIMU

9. HepaBeHcTBa

20

YucnoBble HEPABEHCTBA U UX CBOMCTBA.
HepaBeHcTBO ¢ OOHOM  IIEPEMEHHOM.
PaBHOCcHiibBHOCTE  HepaBeHCTB. JIuHeliHbIe
HEPaBEHCTBA C  OJHOM  IIEPEMEHHOM.
KBaznpaTHble HEpaBEHCTBA.

CucreMbl TMHEMHBIX HEPABEHCTB C OJHOMN
MepEMEHHOMN

10.3aBucUMOCTH MEXKTY
BeJIMYNHAMHU

15

3aBHCUMOCTh MEXIY BETHIMHAMH.
[IpencraBienne  3aBUCUMOCTEH  MeEXIY
BeIMYMHAMU B BHAe (opmyn. Breramcienus
o gopmyrnam.

[Ipsimasi mpomopHHOHATbHAS 3aBHCUMOCTB!
3aJIaHHe dbopmyoii, koddurmeHt
IIPONOPLUMOHAIBHOCTH; CBOMCTBA. [IprmMepsl
MPSIMO MPOIMOPLUOHATIBHBIX 3aBUCUMOCTEH.
OOparHasi mponopLUMOHATbHAS 3aBUCUMOCTb:
3agaHue popmymnoii, kKoahhuuueHT oopaTHOM
IIPONOPLUMOHAIBHOCTH; cBOKCTBA. [IpuMepsl
00paTHBIX MPOMOPIHMOHATBHBIX
3aBUCUMOCTEMN.

Pemenue 3a1a4 Ha npsiMyto
MPOIMOPLUOHAIBHOCTD U 00OPaTHYIO
IPONOPLHOHATBHYIO 3aBUCUMOCTH

11.YucnoBbie pyHKuMHU

35

[Tonsitne pynkuuu. OOIaCTh ONpESTICHUST 1
MHOXeCTBO 3HadeHUH (yHkuu. CrocoOsbl
3amanus  Qynkumu. ['padux  dyHKUMM.
CpoifctBa (yHKIMH, MX OTOOpa)kKeHHE Ha
rpadguke:  Bo3pacTaHue W yObIBaHHE
byHkuMu, HyaM (QYHKIUM, COXpaHEHUe
3Haka. YTeHWe U TOCTpOeHHE TpaPUKoB
GbyHKINH.

ITpumepsl rpaduxoB 3aBUCUMOCTEH,
OTpaKaIOIIKX pealbHbIE IPOLECCHI.
OyHKIMM,  ONUCHIBAIOUINE  MPSAMYIO U
00paTHyIO IIPONIOPLIOHAJIBHBIE
3aBHCHUMOCTH, UX TpaQUKH.

Jluneiinas QyHkIus, ee rpaduk U CBOWCTBA.
KBanpartuunas ¢pyHkuus, ee rpaduk u
CBOMCTBA.

CreneHHple (QYHKIMH C HaTypaJbHBIMU
nokaszaressiMu 213, UX rpaduku U CBOMCTBA.

I'paduku pyHKuM

12.YucyoBblie
MOCJIeA0BATEJIbHOCT

15

IlousaTue yucinoBou
OCJIEA0BATEILHOCTH. 3aIaHUE




. ApupMeTHYeCKas
1 reoMeTpHYecKas
Nporpeccun

MOCJIEI0BATEILHOCTH PEKYPPEHTHOM
dbopmymoit u popMyIIol n-TO YICHa.
ApudmeTrndeckast U TeOMETpUUIECKast
nporpeccuu. @opmyIibl n-ro yjieHa
apu(pMEeTUYECKON U TEOMETPHUECKON
MIPOrpeCCUil, CYMMBbI IEPBBIX I1 YICHOB.
N300paxeHue WieHOB apuPMETHIECKON
r€OMETPUYECKON MTPOrpeccuil TOUKaMu
KOOPAWHATHOM IUIOCKOCTH. JINHENHBIN 1
AKCINOHEHUIHAIBHBIN pocT. CII0KHbBIE
MIPOLICHTHI

13.0OnucarenbHas
CTATUCTHKA

10

[IpencTaBneHne TaHHBIX B BUIE TaOIHII,
nuarpamm, rpagukoB. CiyuaitHas
U3MEHYMBOCTh. CTaTHCTHUECKHE

XapaKTepUCTHKH HAOOpa TaHHBIX:
cpenHee apu(MeTHYECKOe, MEeANaHa,
HanOoJIbIIIee M HANMEHBIIIEE 3HAYCHUS,
pa3max. [IpencraBienue o BHIOOPOYHOM
HCCIIEJOBAaHUH

14.Cayuaiinble cOObITHS
U BEPOSITHOCTH

15

[TonsTHE O Cily4alilHOM OIBITE U CIIy4allHOM
coObITHH. YacToTa cIy4aifHOTO COOBITHSI.
CraTucTdecKkuii MOAX01 K MOHATHIO
BEpOSTHOCTH. BeposTHOCTH
IPOTUBOIOJIOXKHBIX COOBITHH. JloCTOBEpHBIE
Y HEBO3MOKHBIE COOBITHSIL.
PaBHOBO3MOXKHOCTB cOObITHIH. Kitaccuueckoe
OIpe/iesIEHNE BEPOSATHOCTU

IIpoBoauTh cilyyaliHble 3KCIEPUMEHTHI, B
TOM 4YHCJIE€ C TIOMOIIbI0 KOMIIBIOTEPHOTO
MOJIEJIMPOBAHUs,  MHTEPIPETHPOBATh  MX
pE3yJIbTaTHI. Boruncasars 4acToTy
CIIy4aiiHOTO COOBITHS; OLICHUBATh
BEPOATHOCTb  C  IOMOILIBIO  YaCTOTHI,
[IOJIyYEHHOU ONBITHBIM ITyTEM.

Pemath 3a7aun Ha HAXOXKJEHUE
BEPOATHOCTEHN COOBITHIA.

IIpuBoauThL NpUMeEpHI CITy4yallHBIX COOBITHIA,
B YaCTHOCTHM JIOCTOBEPHBIX M HEBO3MOXKHBIX
COOBITHI, MaJIOBEPOATHBIX COOBITHA.
IIpuBoanTH IPpUMEPHl  PaBHOBEPOSATHBIX
COOBITHH

15.91eMeHTBI
KOMOMHATOPUKH

10

Pemenne koMOMHATOPHBIX 33124 TIepedOpOM
BapuaHToB. KoMOMHaTOpHOE TTPaBUIIO
ymHOxkeHus. [lepectanoBku u hakTopuan

16.MHoxecTBA.
JIeMEeHTBI JJOTUKH

MHOXeCTBO, PJIEMEHT MHOKECTBA. 3aJaHue
MHOECTB TIEPEUHUCICHUEM DJIEMEHTOB,
XapaKTePUCTHUECKUM CBONCTBOM.
CrannmapTHbie 0003HAYCHHS YHCIIOBBIX
MHOXkeCTB. [lycTroe MHOXKECTBO U €ro
o0o3Haugenue. [TogMHOKECTBO.
OO0benuHeHNe U IepecedeHe MHOYKECTB,




Pa3HOCTb MHOYECTB.
NnmrocTpanust OTHOIEHUN MEXTY
MHOKECTBAMU C TTOMOIIBIO IHarpaMm
Ditnepa — BenHna.

[ToHsATHS O PAaBHOCHIIBHOCTH, CJICIOBAHUH,
yHOTpeOICHHUE JIOTHYECKUX CBSA30K €CIIN

TO,8 MOM U MOJILKO mom ciyuae. Jlornueckue
CBSI3KHU, UL

Peseps -10u

Paznen
« 'eomeTpusi»
210 4

IIpsimble U yrJibl

20

Touka, mpsamasi, INOCKOCTh. OTPe30K, Tyd. Yo
YroJI, OCTPBIN U TYIOH YIJIbI, Pa3BEPHYTHIA yId
BepTukanbHble U CMEXHBIE YIUIBI. bBUCCEKTPHUCH
cBoiicTBO. CBOMCTBA YIJIOB C MapajuleIbHbIMU
NePIEeHIUKYJIIPHBIMU CTOpOHaMHU. B3anmHoe [
IIPSIMBIX HA IJIOCKOCTH: MapalIeNIbHbIE U NEpe(
npsMele. [leprnienaukynspHele npsMeie. Teopen
[1apAJUIEIBHOCTH U IIEPIEHANKYIIIPHOCTH NP
[lepnengukynsap u HakJIoOHHas K npsiMoit. Cepe
NEPIEHIUKYIISAP K OTPE3KY.

CBoiicTBa OMCCEKTPUCHI yTila U CEPETUHHOIO I
K OTPE3KYy.

TpeyrojbHukH

65

Tpeyronbauku. IIpsmoyroinbssle,
OCTPOYTOJIbHBIE U TYMOYTOJIbHbIE
TpeyrojabHUKU. BeicoTa, MenuaHa,
OucceKkTpuca, CpeiHssl IUHUS TPEYToJbHUKA.
PaBHOOE1peHHbIE U PABHOCTOPOHHUE
TPEYroJIbHUKHU; CBOICTBA U IPU3HAKU
PaBHOOEIPEHHOTO TPEYTOJIbHUKA.

[Ipu3Haky paBeHCTBa TPEYTOJIbHUKOB.
[Tpu3Haky paBeHCTBA MPSAMOYTOJIBHBIX
TpeyrojabHUKOB. HepaBeHCTBO TpeyrojabHUKA.
CooTHOIIEHUSI MEXy CTOPOHAMH U YTIIaMHu
TpeyrojabHuka. Cymma yrioB TpeyrojbHUKA.
BHemHue yriel TpeyrojapHUKa, TEOpEMaA O
BHEIIIHEM yTJIE TpeyrojibHUKa. Teopema
daneca. [logobue TpeyroabHUKOB;
koa¢dunment nogodus. [Ipuznaku nogoous
TPEYrOJIbHUKOB.

Teopema [Tudaropa. Cunyc, KocuHyc,
TaHI'€HC, KOTAaHT€HC OCTPOro yriia
MPSIMOYTOJIBHOTO TPEYTOJIbHUKA U yIiI0B OT 0
1o 180°; mpuBeneHue K OCTpOMY YIIIy.
Pemennie npsMOyroibHBIX TPEYTrOJbHUKOB.
OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO.
®opmyIIbl, CBA3BIBAIOIINE CUHYC, KOCUHYC,
TaHI'€HC, KOTAHT'€HC OJJTHOTO U TOTrO YK€ YIJIa.




Perenne TpeyrojbHUKOB: TeOpeMa
KOCHHYCOB M TEOpPEMa CUHYCOB.
3ameuaTesIbHbIE TOUKU TPEYTOJbHUKA: TOUKH
IIEPECEYCHMS] CEPEUHHBIX
NEPIEHIUKYIIAPOB, OUCCEKTPUC, MEUaH,
BBICOT ¥ MX IPOJOLKCHUN

YerbIpEéXyroJabHUKH

20

YeTsIpeXyrojbHUK. [Tapamienorpamm,
TEOpEMBbl O CBOWMCTBAX CTOPOH, YIVIOB U
JUaroHajJled  mapajuiejorpaMma U €ro
IIPU3HAKU.

IIpsMOyroNbHUK, TEOpeMa O pPaBEHCTBE
JUaroHaJIel MpsIMOYTOJIbHUKA.

PomO0, Teopema o cBoiicTBE AMAaroHane.
KBanpar.

Tpamneuus, cpeaHss JIUHUS TPANELUN;
paBHOOEpEHHAs! Tpanenus

MHOFO}’I‘OJ’ILHI/IKI/I

10

MHoroyronsHukK. Beirmykiisie
MHOTIOYrojbHUKH. [IpaBuibHbIE
MHOTOYTOJIbHUKHU. Teopema 0 CymMMe yIJIOB
BBIIYKJIOT'O MHOI'OyTOJIbHHMKA. Teopema o
CyMM€ BHEIIHUX YIJIOB BBIITYKJIOTO
MHOI'OYTI'OJIbHUKA

OKpy:KHOCTH U KpYr

20

OxpyxHocTb u kpyr. Llentp, paauyc,
nuamertp. Jyra, xopaa. CekTop, CerMeHT.
[{eHTpaJIbHBIN, BIIMCAHHBIN YroJi, BETUYMHA
BIIMCAHHOTO yriia. B3auMHoe pacnosnoxenue
IPSIMON U OKPY>KHOCTH, IBYX OKPYKHOCTEH.
KacarenbHas 1 cekyiias K OKpyXHOCTH, UX
CBOMCTBA.

BnucanHbie U OnMcaHHbIE MHOTOYTOJIbHUKH.
OKpy>XHOCTb, BIIMCAHHAs B TPEYrOJbHUK, U
OKPY>KHOCTb, OINMCaHHas OKOJIO
TPEYroJIbHUKA. TeopeMbl O CyIIECTBOBAHUH
OKPY’KHOCTH, BIMCAaHHON B TPEYrOJIbHUK, U
OKPY’KHOCTH, ONMCAHHOU OKOJIO
TPEYrOJIbHUKA.

Brrcannsie 1 onrMcaHHbIE OKPYKHOCTH
MPaBUIILHOTO MHOTOYTOJIbHUKA.

DopMyIIbl AJ1s BBIYUCIICHUS CTOPOHBI
MPaBUILHOTO MHOTOYTOJIbHUKA; paguyca
OKPYXKHOCTH, BIMCAHHOM B MPABUIbHBIN
MHOT'OYTOJIbHUK; paJinyca OKPYKHOCTH,
ONMCAHHOM OKOJIO MPAaBUJIBHOTO
MHOTOYTOJIbHUKA

I'eomerpuueckue
npeodpazoBaHus

10

[Tonsitue o paBeHncte ¢uryp. [Honstue
JIBUKEHMS: OCEBas U LICHTpaJIbHAs
CUMMETPUH, TapaJJIEIbHBIN IIEPEHOC,
noBopoT. [Touarue o mogobuun puryp u
TOMOTETUHU

IHocTpoenus ¢
MOMOIIBI0 HUPKYJISI U
JIMHENKH

[TocTpoeHus ¢ MOMOIIBIO IUPKYJIA U
nuHeiku. OCHOBHBIE 3a/1a4K Ha TOCTPOECHHE:
JIeJICHUE OTPE3Ka MOMNoJIaM; MOCTPOCHUE




yIJIa, PAaBHOTO JAHHOMY; IIOCTPOEHHE
TPEYTOJIbHUKA 10 TPEM CTOPOHAM;
MMOCTPOEHUE MEPIICHANKYISAPA K MPSIMOI;
MOCTPOCHUE OMCCEKTPUCHI yTIia; IeJICHHE
OTpE3Ka Ha nPaBHbBIX YacTEN

HN3mepenue
reoMeTpuYecKux
BeJIUYHUH

25

Jnuna otpeska. [nuna nomanoi. [lepumetp

MHOT'OYTOJIbHHUKA.

PaccrosHue or TOYKM g0  IPAMOI.
Paccrosinue MEXIY napajuleIbHbIMU
MPSIMBIMHU.

JnuHa OKPYXKHOCTH, YMCIIO JI; JUIMHA JIYT'H

OKPYKHOCTH.

I'panycnas mepa yriia, COOTBETCTBUE MEXKIY
BEJIMUMHON LIEHTPAJILHOTO YIJla U TTHHON
JIyTU OKPY>KHOCTH.

[TonsTre oMM IOCKUX QUTYP.
PaBHOCOCTaBNIEHHBIE 1 PABHOBEIIMKUE
¢burypsl. [Inomans npsaMoyroabHUKa.
[Tnomanu napamienorpamma, TpeyrojabHUKa
U Tparnenuu (OCHOBHbBIE (POPMYIIBI).
dopMyIibl, BEIPAKAIOIINE TUIONIA/Ib
TpeyroJbHUKa Yepe3 ABE CTOPOHBI U yroil
MEXy HUMH, Yepe3 IEPUMETP U PaIuyc
BIIMCAHHOW OKpYyxHOCTH; (hopmyna ['epona.
[Tnomans MuOTOYTONBHUKA. [1NMOMIanE Kpyra
U TIoma s cekropa. COOTHOILIEHUE MEKIY
TUIONIA/ISIMH TTOT00HBIX (puryp

Koopaunarsi

10

JlexapToBBbI KOOPIMHATHI HA TUIOCKOCTH.
VYpaBHenue npsamoin. KoopinHaTel ceperHbl
orpeska. PopMya pacCTOSHUS MEXKIY IBYMs
TOYKAaMH IIJIOCKOCTH. Y paBHEHUE
OKPY>KHOCTH

BekTopsl

10

Bekrop. lnuna (Moaysb) BEKTOpa.
PaBencTBO BekTopoB. KosnnueapHsie
BeKTOpbI. KoopauHaTel BeKTOpa. Y MHOKEHNE
BEKTOPA Ha YMCJI0, CyMMa BEKTOPOB,
pa3oKeHue BEKTopa Mo ABYM
HEKOJUIMHEAPHBIM BEKTOpaM. YTOJ MEXIY
BekTopamu. CKaJIIpHOE MTPOU3BEACHNE
BEKTOD

JIeMEeHTBI JJOTUKH

Onpenenenne. AKCHOMBI U TEOPEMBI.
JlokazarenbcTBO. Jl0Ka3aTeIbCTBO OT
npotuBHOTO. Teopema, oOpaTHas JTaHHOM.
[Ipumep 1 KOHTpHIpUMED.

Pe3epB Bpemenu - 10y

Conepxanue y4e0HOro Kypca no MareMaTmke JJIf 5 Kjacca:

5 yacoB B Heaemto, Bcero 170 gacos.

KonTponbubix padot — 14

TeKCThl KOHTPOIBHBIX PAOOT B3ATH U3 TUIAKTHYECKHX MaTepuanoB 5 knacc, A, C YecHOKOB,
K.1. Hemkos, 8-¢ n3nanue, crepeoturinoe, M. : Akagemkuanra/ Yueonuk, 2016,10. I1.




Hynuaunsiz, B.J1. Kponray3 «KoHTpoapHBIE pabOTHI IO MaTEMaTHKE» S KJIacC, U31aTebCTBO
«Dx3ameny», M.,2016

HtoroBas arrectaliionHas padora B3sita u3 coopHuka «CTaHAapTU3UPOBAaHHBIE KOHTPOJIbHBIE
paboTb»

Neni/m | Ha3Banme pa3jiena KoaunuecTBO 4acoB
Teopus KoHnTpoJubHbie Bcero
padoThI

1 Harypanbusle uucna | 14 1 15
M IIKAaJIbI

2 Cnoxenne u|l9 2 23
BBIYMTAHUE
HATyPaJIbHBIX YUCEIl

3 VYMHOXKEHHE |19 2 21
JIeJIeHNEe HATYPaTbHBIX
YHCel.

4 IInomany 1 00BEMBI 11 1 12

5 OOBIKHOBEHHBIE 24 2 26
Jpo0u.

6 Hecsatuunbsie  npobu. | 14 1 15
Cnoxenune 5
BBIYMTAHHUE
JECTUYHBIX TpOoOeH.

7 YMHOKEHUE u| 22 2 24
JICJICHUE JECATHYHBIX
Ipobeil.

8 WNHcTpymMeHTHI s | 13 2 15
BEIUHMCIICHUH u
U3MEPEHUM.

9 [ToBTOpeHME. 18 1 19

Bcero: 156 14 170

Conepxxanue y4eOHOro Kypca 1o MaTeMaTHKe 1JIs 6 Kiacca

5 yacoB B Hezemro, Bcero 170 gacos

Kontponsnbix pabdor — 15

TeKkcThl KOHTPOIBHBIX PAaOOT B3ATHI U3 IUIAKTHUYECKUX MaTepuanos 6 kiacc. A.C.YecHokos ,K.
. HemkoB, M.,Axanemknura/Yue6uuk,2016. B.M.XKoxos, JI.b. KpaiineBa. MaremaTuka. 6
.Kontponsusie pabotel. M., Muemosuna, 2013

Nen/m | Ha3Banue pa3aena KoJunuecTBo yacos

Teopus KonrtpoabHbie Bcero
padoThI

1 JemnumocTh uncen 20 1 21

2 Crnoxxenue u| 22 2 24
BBIYMTaHUE JpoOei ¢
pa3HBIMHU
3HaMEHATEIIMHI

3 VYMHOXEHUE u| 28 3 31
JeJIcHue
OOBIKHOBEHHBIX




apoOeit

OTHoLIEeHUS u
MPONOPIUHU

18

20

IlonoxureabHEBIC u
OTpULATCIILHLIC
qucja

12

13

Crnoxxenue 51
BBIYUTAHHE
ITOJIOKHUTCIIBHBIX nu
OTpHUIATEIIbHBIX
yucen

11

12

VMHOXEHIE H
JICIICHUE
MOJIOKUTEIABHBIX U
OTPHUIIATEIBHBIX
YHCcen

12

13

Pemenne ypaBHeHUI

14

16

Koopaunatsi Ha
IUIOCKOCTH

12

13

11

IToBTOpeHune

71

Bcero:

155

15

170




IIpunoxenne 2
OueHo4YHbIe MATEPHAJIBI
1) Buympennan 3xkcnepmusa

MOHUTOPUHT YPOBHS 00YUYEHHOCTH OCYLIECTBIISETCS Yepe3 CAeAYIOIINE BUIbI KOHTPOJIA:
- CTapTOBBIN KOHTPOJIb!
- ONPEIEIICHUS COCTOSHUS BRIYMCIUTEIbHBIX HABBIKOB, 3HaHHE 0A30BOTO AJIpa;
- TeKYLHI KOHTPOJIb TI0 pe3yJIbTaTaM OCBOCHHS TeM B (hopme:
- KOHTPOJIbHBIE Pa0O0THI (MHAUBUAYATHHO — T PepeHIIMPOBaHHbIC)
- TECTBI
- IPOBEPOUYHBIE PaOOTHI
- CAaMOCTOSTEJIbHBIE PA0OTHI (00yJaroNIue U KOHTPOJIUPYIOIIHE);
- UTOTOBBIM KOHTPOJIb B popMe pyOexHON aTTecTallui U B (hopMe TO0BON KOHTPOJIbHOM
paboTHI.
2) Buewnasa sxkcnepmus3a
Buewnsis sxenepTusa OyneT oCyliecTBIATHCS Yepes:

®  OJIMMIIHA]BI

® MaTeMaTH4eCKHe KOHKYPCHI

®  3aIIKTa IPOEKTOB U UCCIIEI0BATENbCKUX PabOT.

HopMbI o11eHOK 110 MaTeMaTHKe

OueHka NMCbMEHHBIX KOHTPOJIbHBIX padoT
«5»
e paboTa BBIMOJIHEHA MTOJIHOCTHIO;
® B JIOTUYECKUX PACCYXKACHUIX U OOOCHOBAHUU PEIICHUS HET TPOOENOB U OMIMOOK;
® B pEIICHUH HET MaTeMAaTUYECKUX OMIMOOK (BO3MOXKHA OJTHA HETOYHOCTH, OITUCKA, HE
SIBIISTIOIIASCS CJICAICTBUEM HE3HAHUS MM HETOHUMAaHHS MaTepHaia).
«4»
e pa0boTa BBINOJIHEHA [TOJIHOCTHhIO, HO 0OOCHOBAHUS I1aroB PeIeHUs HEJOCTaTOUHBI (€CiIH
yMeHue 000CHOBBIBATh PACCYKACHUS HE ABISIIOCH CHEIIMATIBbHBIM 0OBEKTOM ITPOBEPKH)
e JIOMyIIl€Ha O/1HA OUIMOKAa WK IBA-TPU HEJI0YeTa B BBIKJIQAKaX, PUCYHKAX, YepTeKax WK
rpadukax (eciu 3TH BUJIbI pabOThI HE SIBJISUIUCH CIIEUAIBHBIM 00BEKTOM ITPOBEPKHU)
«3»
e JIOTyIIIEHBI O0Jiee OHON ONMIMOKY WK IBYX-TPEX HEAOYETOB B BBIKIIAIKAX, PUCYHKAX,
yepTexkax Win rpadukax, HO ydaluiics Biajeer o0s3aTebHbIMU
YMEHUSMH I10 ITPOBEPSIEMON TEME.
«2»
JIOMYIIEHBI CYIIECTBEHHbIE OIIMOKH, TOKa3aBIlKe, YTO 00yJaroImuiicss He o0nagaer
00s13aTeIbHBIMA YMEHUSIMH 110 JTAHHOM TeMe B MTOJTHOW Mepe.
OneHka yCTHBIX OTBETOB
«5»
® TI0JTHO PacKpbUI COZIep KaHNe MaTepuaia B 00beMe, IPeyCMOTPEHHOM MpOorpaMMoi 1
y4eOHUKOM;
® M3JI0KUJI MaTeprajl FPaMOTHBIM SI3bIKOM B ONpEAENIEHHOM JJOTHYEeCKON MOCIIe10BaTeIbHOCTH,
TOYHO UCIMOJIb3Ysl MATEMAaTHUECKYIO TEPMUHOJIOTHIO U CUMBOJIUKY;
® NIPaBUJILHO BBIMOJHWI PUCYHKH, YEPTEXKH, TpaduKH, COMYTCTBYIOIINE OTBETY;
® [T0Ka3aJ YMEHHE WIUTFOCTPHPOBATH TEOPETHIECKUE TTOI0KEHUSI KOHKPETHBIMH TTPHUMEPaMH,
OPUMEHSTH UX B HOBOM CUTYallMH MPH BBHITIOJTHEHUHU MPAKTHYECKOTO
3aJlaHus;
® IPOIEMOHCTPUPOBAJI YCBOEHUE paHEEe U3yUYEHHBIX COMYTCTBYIOLIUX BOIIPOCOB,
c(OpPMHPOBAHHOCTh U YCTOHYHMBOCTD UCIOJIB3YEMBIX NIPH OTBETE YMEHHUH U
HaBBIKOB;



® OTBEYAJI CAMOCTOSITEIBHO O€3 HaBOOAIIUX BOITPOCOB YUYUTCIIA,

® BO3MOXXHBI OJHA-IBC HCTOYHOCTHU HpI/I OCBCIICHUU BTOpOCTeHeHHBIX BOHpOCOB nJIN B
BBIKJIaJKaX, KOTOPBIC YYCHHUK JICTKO UCITPABUII 110 3aMCYaHHUIO YUYHUTECIIA.

«4»

Ecnu oH ynoBiI€eTBOpsICT B OCHOBHOM TPEOOBAaHUSAM Ha OLIEHKY «5», HO IIPU ATOM UMEET OJMH U3
HCOOCTAaTKOB:

® B U3JI0OKCHUU I[OHYH_ICHBI He6OHBH_H/Ie HpOGeHBI, HC NCKA3WBIINC MAaTEMATUYCCKOI'O
COACPpIKaHNA OTBETA,

® JOIIYIICHBI OAWH-ABAa HEA0YCTA IIPU OCBCIICHNH OCHOBHOI'O COACPKaHUA OTBETA,
I/ICHpaBHeHHbIe 110 3aMCYaHU O y'-II/ITeJIH;

® JOITYIICHBL omunOKa mim 0oJiee JABYX HEAOYETOB IIPU OCBCIICHUH BTOPOCTCIICHHBIX BOIIPOCOB
HJIM B BBIKJIAAKaX, JICTKO UCIIPABJICHHBIC 110 3aMCYAHUIO YUUTCIIA.

«3»

® HCIIOJTHO HUJIM HEIIOCICAOBATCIIBHO PACKPBITO COACPKAHNE MaTCpUajia, HO IIOKa3aHO 06I_Hee
IIOHUMAHHUEC BOHpoca u HpOIIeMOHCTpI/IpOBaHI)I yMeHI/Iﬂ, JOOCTATOYHBIC IJIA [IaHI)Hef/'IHIeFO
YCBOCHUA TPOTPAMMHOI'O MaTC€pHraJia,

® IMCJINCH 3anyIIHeHI/I9[ NN I[OHyH_IeHBI OHII/I6KI/I B OHpeI[eJIeHI/II/I HOHﬂTHﬁ, HUCITIOJIB30BAHUHN
MaTeMaTUYECKOH TCPMHUHOJIOTUH, YCPTCIKAX, BBIKIIAJAKAX, HCIIPABJICHHBIC IIOCJIC HCCKOJIBKHUX
HaABOISIIIUX BOHpOCOB y‘-II/ITeJIﬂ;

L] y'-IeHI/IK HEC CHpaBI/IHCﬂ C HpI/IMeHeHI/IeM TeOpI/II/I B HOBOﬁ CHTyaHI/II/I HpI/I BBIITOJIHCHU N
MMPAKTUYCCKOI'o 3aJilaHurs, HO BBIIIOJHUI 3alaHUC 00s13aTeIbHOTO YPOBHA CJIOXKHOCTHU 110 I[aHHOﬁ
TeME;

® [IpHU 3HAHUHU TCOPCTUYCCKOI'O MaTCpHrajia BbIABICHA HEA0OCTAaTOYHAA C(i)OpMHpOBaHHOCTB
OCHOBHBIX yMeHI/If/'I 1 HABBIKOB.

«2»

- HC PACKPBITO OCHOBHOC COACPIKAHUC yqe6H0r0 Marepuajia,

- OOHApy)XeHO HE3HAaHHE YYECHHKOM OOJbIIel WM Hauboyee BaKHOW YacTH Y4eOHOTrO
MaTepuaa;

- JOMYHICHBI OI_HI/I6KI/I B OIPCACIICHUU HOHHTI/Iﬁ, IIpu HUCHOJB30BaAHUHN MaTeMaTHYECKOUN
TepMI/IHOJ'[OFI/II/I, B pI/IcyHKaX, qepTe)KaX NI rpa(i)I/IKaX, B BBIKJIQJIKAX, KOTOpI)Ie HEC I/ICHpaBHeHBI
MMOCJIC HECKOJIBKHUX HABOAAIIHNX BOIIPOCOB YUUTCIIA.

Yuurenb MOXKET MOBBICUTh OTMETKY 3a OPUTMHAIBHBIA OTBET HA BOIIPOC WMJIM OPUTHHAIBHOE
pelIeHre 3aJayd, KOTOpbIE CBHUJIETEIbCTBYIOT O BBICOKOM MaTEMaTHYECKOM pPa3BUTHHU
oOyuJarotierocsi; 3a peuieHue 0osee CIOXKHOW 3aJaud WM OTBET Ha Oojiee CIOXKHBIM BOIPOC,
MPEIOKEHHBIE 00yUYarOIMIeMyCsl JIOMOJIHUTENBHO TOCJE BBIMOJHEHUS UM KaKUX-IHOO APYTrHUX
3aJaHUM.



