«YTBEPHKOAK»

avpekTop CKO MTYCHU

INPOI'PAMMA, CTPYKTYPA, COAEP/)KAHUE U CUCTEMA OIIEHOK
IK3AMEHAIIMOHHOI'O BUJIETA 110 MATEMATHUKE

BerynurenbHble UCIBITAHHS 1O MaTeMaTHKE HPOBOASATCS Ha OCHOBE TPHUMEPHOH IIPOrpamMebl
BCTYIHTEIBHOrO DK3aMEHa 10 MaTeMaTuke, pa3paboTaHHOro MunucTepeTBOM 06pasosanust Poccuiickoii
®denepalnui.

I[NPUMEPHAS TUIIOBAS ITPOI'PAMMA
BCTYIIHUTENBHOIO 3K3aMEHa 110 MaTeEMaTUKe

APUOMETHUKA, AJITEBPA U HAYAJIA AHAJIM3A

1. Harypampupie umcma (N). IIpoctele u coctaBHble umcna. Jlemurtenb, KpaTHoe. OOImii
HauOobpumi nenutens. OOuiee HaumMeHbinee kpathnoe. [Ipusnaku jgemumoctd Ha 2,3,5.9,10. Llessie
gicna (Z). PaunonanpHele yncna (Q), UX ClloXeHHE, BRIYHTaHHE, YMHOXKEHHE U Jenenne. CpaBHEeHHe
PALMOHATBHBIX. HHCEL. JlevicteuTenbrple uncna (R), UX npeacTaBieHne B BHIE JIECATHYHBIX IPOOEH.
M3o0paxenue umcen Ha TpaMoil. Moxynmb NeHCTBHTEIBHOTO YHCNA, €r0 TIeOMETPUYECKH CMBICI.
Hucnoseie BoIpaxkeHus. BeipakeHus ¢ nepeMeHHbIME. POPMYITbI COKpAIIEHHOTO yMHOKeHHs. CTereHb ¢
HaTypaJbHbIM: M PallMOHAIBHBIM ITOKa3aTeneM. ApupMeTHUecKui KopeHb. Jlorapu(Mel, HX CBOHCTBA.
OnHowieH W MHOrowneH. MuorouleH ¢ onHOM mepemeHHOH. KopeHb MHOrounema Ha mpuMepe
KBaJpaTHOIO TpeX4JIeHa.

2. Tlonarue dynkiuu. Cnocods! 3amanus Gyukimn. O61acTh onpe/eIeH s, MHOKECTBO 3HAYCHHM
yskunn. @Oynxuus, obpartHas namHOM. I'paduk ¢yHknum. Bospacranve u yOwbBanme (yHKIWHH;
HEePUOJIUYHOCTh, YETHOCTh M HEYETHOCTh. OmpeseneHne U OCHOBHBIC CBOWCTBA (DYHKIUH: JHHEHHOM,
KBaZpaTH4HOll y = ax® + bx + ¢, crenennoit y = ax*(a € R), y=k/x, mokasaremsHol y=a*a>0,
jiorapu(p)MUUECKOH, TPUTOHOMETpHYECKIX QYHKIHH (y=sin(x); y=cos(x); y=tg(x)).
3aBUCHMOCTH MEXITY TPUIOHOMETPHYECKMMH (YHKIMSAMH OXHOTO M TOTO K& aprymenta. CHHYC W
KOCHHYC CYMMBbI H Pa3HOCTH JIBYX apryMeHToB ((dopmyiel). Tpuronomerpudeckne GpyHKIUU ABOHHOTO U
HOJIOBUHHOTO aprymeHta. llpeoOpasoBanue B mpousBeneHue cymm sina + sinf; cosa + cosf u
MPOU3BEJCHUH Sinacosf, sinasinfS, cosacosf B CyMMBL.

3. Ypasuenue. Kopuu ypasnenus. IloHaTne o paBHOCHIBHBIX ypaBHeHmsx. Dopmyna KopHeit
KBaJIpaTHOTO ypaBHEeHHs. Pa3iokeHHe KBaIpaTHOTO TPEXWIEHa Ha JIMHEHHbIE MHOXHTEIU. Y PaBHEHHS C
napaMeTpamu. Pelenue ypaBHEeHMH BuIa Sin(x)=a, cos(x)=a, (g(x)=a. PelieHne pazIHYHBIX THIOB
TPUTOHOMETPHYECKHUX YPaBHEHHM. Perienne ypaBHEHUM, coJiepiKalux oOpaTHbIe TPUTOHOMETPUYECKHE
GbyHKIHH.

4. Hepasencrtpa. Pemenne nepaBeHcTBa. IIOHSTHE O paBHOCHJIBHBIX HepaBeHcTBaX. CBOiCTBa
YUCIIOBBIX HepaBeHCTB. HepasencTsa ¢ mapamerpamu. CucTeMa ypaBHEHHM M HEpaBEeHCTB. TeKCTOBBIE
3a/1a4M Ha COCTABIICHUE YPAaBHEHUI U HEPABEHCTB.

5. Apudmernueckas u reomeTpuueckas mporpeccur. Gopmysa n-ro WieHa W CyMMBI TIEPBBIX N
WIEHOB apudMmeTHueckoi mporpeccun. QPopmyna n-ro uieHa W CYMMBI [EpPBBIX N UJICHOB
reOMETPHYECKOH porpeccuu. Gopmyibl IpUBEICHUSI.



6. Ilpomssomuas. Ilpasuna nuddeperuuposanus. [eomerpuueckuil M (DHUIUUECKUH CMBICT
IPOU3BOJHOMW. YpaBHeHHE KacaTenbHOH. [IpMeHEHHE IPOM3BOTHOM /IS HCCIENOBAHUS byHKIHH.
Pemenue 3agau Ha HaxoXIeHHE HaUOOJBINEr0 W HAUMEHBIIENO 3HAYCHUIM ¢byskuun. Pemenue
TEKCTOBBIX 3aJ1a4 Ha SKCTPEMYM.

I'EOMETPU

1. IlpsiMast, Jiy4, OTpE30K, JOMaHas; JUIMHA OTpe3ka. YTON, BeNMYMHA YIa. BepTukaibHble U

e o

CMEXKHBIE yrmbl. OKpy)HOCTb, Kpyr. I[lapanienbHble mpsMble, NPA3HAKH NAPAUIENbHOCTH IIPSMBIX.
MHOroyronsHuk, ero BEepHIMHBI, CTOPOHBI, auaroHamd. TpeyronpHHK. Ero Memmana, OuccexTpuca,
BbICOTa. Bumbl TpeyronbHukoB. COOTHOIIEHHE MEXTYy CTOPOHAMH M YIJAMH HPSMOYTOJIBHOTO
TpeyronpHuKa. CBOHCTBAa paBHOOEApPeHHOro TpeyroibHuKa. Cymma yrioB TpeyronbHuka. Cymma
BHYTPCHHUX YTJIOB BBINYKJIOIO MHOTOYyrojbHHKa. [Ipu3Hakum paBeHCTBA M HOMOOHMS TPEyrolbHHKOB.
CBoiicTBa TOYEK, PaBHOYIANEHHEIX OT KOHIIOB OTPe3Ka M OT CTOPOH yria. OKpYXHOCTb, ONHMCAHHAS.
OKOJIO TPEYIOJIbHUKA M BIIMCAHHAS B TpeyroyibHUK. Teopema [Tudaropa. TeopeMbl CHHYCOB U KOCHHYCOB.
HeTBIpexyrobHAKK: ~MapamienorpamMM, MpPsSMOYIOJNBHHK, pOMO, KBaipaT, Tpamenus. llpusHaku
napajesnorpaMma. OKpy)HOCTB U Kpyr. Llentp, Xopna, ruamerp, paxuyc. KacarenbHast K OKpy»KHOCTH.
Hyra okpyxnoctu. Cekrop. V3Mmepenue yriia, BIHCAaHHOTO B OKPYKHOCTb, U [EHTPAILHOTO VTJIA.
DopMyJIbl IITOIA/H: TPEYTOJIbHUKA, IPSIMOYTOIBHHKA, lIApajlIeNorpamMma, poMba, KBapara, TpaneIuu.
JlTiHa OKpYXXHOCTH W JUTMHA NYTH OKPYXHOCTH. Panmannas mepa yrma. Ilmomans kpyra u riomais
cexropa. DopmyIia pacCTOSHES MEXY JBYMs TOYKAMHU ITOCKOCTH. Y paBHEHHE OKPYKHOCTH. BekTtopsr.
Onepanun Hajx BekTopamu. [ITaHMMETpUYECKHME 3aaud, CBS3AHHBIE C HAXOKIEHHEM JKCTpEMyMa.
Ilnockocts. [lapamnenbHble W MepeceKalOIIHecs ILIOCKOCTH. |lapaiienbHOCTh NPSIMOH U IUTOCKOCTH.
Yrost Mexly TpsAMOH M IIOCKOCTBIO. IIepHeHMKyIsp K IUIOCKOCTH. J[ByXTpaHHbIE yriael. JInHeHHBIH
YTOJl IByXTPaHHOTO yria. llepHeHmuKyIApHOCTh JBYX IIOCKOCTeHd. MHororpanuuku. VX BepIHHEL
pebpa, rpanu, uaronany. [Ipsvas 1 HaK/IOHHAs! IPU3MBL;, TUPaMuaa. IIpaBHIbHAS IpU3Ma 1 IIpaBUJIbHAS
nupamuja. [lapannenenunenst, ux Buibl. OUrypsl BpalEHHUS: OUIMHAD, KOHYC, cdepa, map. [{entp,
JUaMeTp, paguyc chepsl U mapa.

[Tnockocts, kacatenbhas k coepe. Dopmynbl obbemMa mapaslieNenuena, IPU3MBL, IUpaMUJIbI,
LMJIMHIPA, KOHyca U mapa. DOpMyJIbl IUIOME/H IOBEPXHOCTH MHPAMHU/IBL, IPU3MBI, IMJIHHADPA, KOHYCA,

ceps.
AOUTYpPHEHT JOIDKEH YMETh:

1. Tlpoussoauts apudMeTHyeckue NedCTBHSA Hal YHCIAMH, 3aJaHHBIMH B BHJE JECSTHUYHBIX M
OOBIKHOBEHHBIX Ipo0eit; ¢ TpeGyeMoii TOUHOCTBIO OKPYTIISTE JAHHbIE YHCIIA U PE3yIbTaThl BEIUMCICHHM.
IIpoBoauTh TOXKAECTBEHHbIE MPeOOPA3OBAHMS MHOTOUIEHOB, ApoOEH, COJepIKaLiiX IIEPEMEHHbIE,
BBIDQKCHUH, COJCPIKAIIMX CTCHEHHBIE, MOKa3aTelbHBIE, JIOrapu()MHUECKHE M TPUTOHOMETPHUCCKHE
(yaxuun. Ctpouts rpaduKy JIMHEHHON, KBAIPATHYHON; CTETIEHHOM, OKa3aTelbHOI, J0orapupMUIecKom
U TPUrOHOMETPHICCKON (YHKUMH. Pemarh ypaBHEHHS M HepaBeHCTBA TEPBOM M BTOPOH CTEIEHH,
YPABHCHHUS W HEPABEHCTBA, IPUBOJISIIUECS K HUM; PEIIaTh CUCTEMBI YPAaBHEHHI W HEPABEHCTB MEPBOIl U
BTOPOH CTeTeHH M npuBoisiuecs K HuM. Ciofa, B YaCTHOCTH, OTHOCATCS NMPOCTEHIINE ypaBHEHHS H
HEPaBCHCTBA, COJEPIKAIIME CTEHEHHBIC, IIOKA3aTesbHbIE, JOrapu@MUUEcKHe ¥ TPHTOHOMETPUUYECKHE
¢yukumn.  Pemate 3ajmauM  Ha COCTaBleHME yYpaBHEHHH W CHCTEM ypaBHEHHIA. N3o6paxars
reoMeTpuyeckre (GUrypel Ha dYepTeXe H IPOU3BOJUTH MPOCTEHITHE MOCTPOCHHS HA ILIOCKOCTH.
Vcnonp3oBath reomMeTpuyecKUe TIPEICTABNCHHS. [PH PEIIEHMH aTe0paHdyecKuX 3a1ad, a MeTObI
anreOppl U TPHIOHOMETPHH - IPU DPENICHAH TE€OMETPHYECKHX 3a1ad. BHIIOIHATH Omepanvy Haj
BEKTOpaMH | IOJIb30BATLECSA CBOMCTBAMU ITHX OTIEpallHiA.



L CTPYKTYPA, COJIEP)KAHUE U CUCTEMA OIIEHOK (100 6amnoB)

3K3aMEHAIIHOHHOI0 OUJIeTa 10 MaTeMaTHKe

1. Ok3ameHannOHHbIC OWJETHI IO MaTeMaTHKe cojepxkar mo 10 3ama4, Kaxmas M3 KOTOPbIH
onenuBaetess no 10-tu Gamemodt cucreme (0; 2.5, 5,0; 7.5; 10). CogmepxaHHe Kaxmoro Ouiera
PaBHOMEPHO OXBaThIBACT OCHOBHBIC pa3jieiibl alreOphbl, TPUTOHOMETPUH W TEOMETPUH HPHUBENSHHOI
BBIIIIE IPUMEPHOU TUIIOBOM IPOTrPaMMEL.

2. OuenuBanyue Kax 104 3a/1a9d IPOU3BOAUTCS CIIEIYIOIIAM 00Pa30M:

- 10 0anyoB - HaTMYKeE TMOJHOTO ¥ BEPHOTO PEIEHUS 3a1a4d U OTBETA,

- 7.5 GayioB - HaJMYKE BEPHOTO 110 CYMIECTBY PEIICHHUS ¢ HE3HAYUTETBHBIMU OTPELIHOCTSIMY;,
- 5 0amoB - HauKe He MeHee 50% BEpHOTo pelleHus;

- 2.,5 Gauia - HaM4KMe BEPHOIO MOX0/a K PEIISHHIO 3a/[a4i IPH OTCYTCTBHH IPYOBIX OMIHGOK;
- 0 GannoB — OTCyTCTBHE BEPHOTO IOAX0AA K PEIIEHHIO 3a1a4u, TPyOble OIIHOKH.

3. Hrorosas OueHKa pe3yNbTaTOB IHCHMEHHON PaGOTBHI [0 MAaTEMATHKE ONpENeNsieTcsi CyMMOM
0aJUIOB, TIOIYYCHHBIX 32 PEIICHHE KAXI0H 3a1auH.

IIpu stoM B cinyude ApoOHOH CyMMEI 0ajjloB MUTOrOBasi OLEHKA BBHIPAXKAETCS IENbIM HHCIOM,
TOJIyYEeHHBIM: OKPYTJICHHEM CYMMBI 6aJlJIOB ¢ 1poOHOM YacThio 0,5 B GOMBIIYIO CTOPOHY.
Crienyer MMeTh B BUJIY, UTO BO BCEX CIIY4Yasix HTOrOBas OIlEHKa He MOXET MpeBbimath 100 6aios.

4. HeynosnersopuTenbHasi OLCHKA 3a K3aMEHAIMOHHYIO paboTy BBICTABISIETCS B Cllydae, €ciu
HTOTOBAas OIlcHKa MeHblle 24 0aJlioB.

II. CTPYKTYPA, COAEP)KAHUE 1 CUCTEMA OLIEHOK (100 6anoB)
cobeceTOBaHYS [0 MaTEMATUKE

1. Dx3amMeHanMOHHbIE OUJIETHI JUIS COOCCETOBAHMUS [0 MATEMATHKE cozepkar o 10 3anau, Kakaas
M3 KOTOpBIH onenuBaercs mo 10-tu Ganbnoi cucreme (0; 2,5; 5,0; 7,5; 10). CopmepxkaHHe Kaxaoro
Ounera paBHOMEPHO OXBAThIBACT OCHOBHBIE Pa3/Ielibl airedpel, TPUTOHOMETPHH H I'EOMETPUH
IPUBCIEHHOM BBIIIE IIPUMEPHON THIIOBOH IIPOTPaMMEI.

2. OnienvBanye KaxI0Hd 331291 MPOU3BOAUTCS CIIEIYIOUIAM 00pa3oM:

- 10 6annos - HaJIMYKE ITOJHOTO M BEPHOTO PEINEHHs 3a1a49d U OTBETA,

- 7,5 6anoB - HAJIM4HE BEPHOT'O TIO CYINECTBY PEINEHHS ¢ He3HAYNTEbHBIME [IOTPELIHOCTSAMH;

- 5 Oamnos - HaytuKe He MeHee 50% BEpHOro PEIEHNs;

- 2.,5 Oanna - HaTu4ue BEPHOTO MOAXO0/1A K PELICHHIO 3a/[a49H IIPH OTCYTCTBHH rpyOBIX OIIHOOK;

- 0 GannoB — OTCYTCTBHE BEPHOTO MOIX0/1a K PELICHUIO 3a1a4H, IPyOble OMIHOKHL.

3. HMTorosas oneHKa pe3yNbTaTOB MHUCBMEHHOW PabOTHI 0 MAaTeMaTHKE OIpeaesseTcs CYMMOM
0aJII0B, MOMYYEHHBIX 3a PENIEHHE KaK/0H 3aJa4uH.

Ilpu sTOM B Ciy4ae OpoOHOH CyMMBI GAIOB HTOTOBAs OLEHKA BBIPAXKACTCS MENBIM YHUCIIOM,
TOJTy4CHHBIM: OKPYITICHHEM CYMMBbI 0aiioB ¢ 1po6HO# YacTero 0,5 B GOMBIIYIO CTOPOHY.

Crnenyer uMeTh B BHJLY, YTO BO BCEX CIIydasX HTOrOBasl OICHKA HE MOXKET npeBbimarsk 100 dayutos.

4. HeynoBneTBOpHUTENbHAs OIIEHKA 3a 9K3aMCHAIIMOHHYIO pabOTy BBICTABISACTCS B CJIydae, eciH
UTOTOBAs OlLlEHKA MeHbIIEe 24 0ajIoB.

IIpencenarens npeIMETHOH XOMUCCHH IO MAaTEMATHKE Kocrenkas I'.C
o




